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SUBSTITUTED INDOLE ACID DERIVATIVES AS INHIBITORS OF 
PLASMINOGEN ACTIVATOR INHIBITOR-1 (PAi-1) 

This invention relates to the composition and utility of substituted indole 
5 derivatives as inhibitors of plasminogen activator inhibitor-1 (PAI-1) and as 
therapeutic compositions for treating conditions resulting fifom fibrinolytic disorders 
such as deep vein thrombosis and coronary heart disease, and pulmonary fibrosis, 
and to processes for preparing them. 

10 Background of Invention 

Plasminogen activator inhlbitor-1 (PAH) is a major regulatory component of 
the plasminogen-plasmin system. PAI-1 is the principal physiologic inhibitor of both 
tissue type plasminogen activator (t-PA) and urokinase type plasminogen activator 

15 (u-PA). Elevated plasma levels of PAH have been associated with thrombotic 
events as indicated by animal experiments (Krishnamurti, Blood, 69, 798 (1987); 
Rellly, Arteriosdemsis and Thmmbosis, 11. 1276 (1991); Camieliet. Journal of 
Clinical Investigation, 92, 2756 (1993)) and clinical studies (Rocha. Fil)rinotysis, 8, 
294. 1994; Aznar. Haemostasis 24. 243 (1994)). Antibody neutralization of ^>AI-1 

20 activity resulted in promotion of endogenous tiirombolysis and reperfusion (Biemond. 
Cimulation, 91. 1175 (1995); Levi. Circulation 85, 305. (1992)). Elevated levels of 
PAI-1 have also been Implicated in diseases of women such as polycystic ovary 
syndrome (Nordt, Jomial of clinical Endocrinology and Metabolism, 85, 4, 1563 
(2000)) and bone loss induced by estrogen defidency (Dad, Joum^ of Bone and 

25 Mineral Researcft. 15. 8. 1510 (2000)). Accordingly, agents that inhibit PAI-1 would 
be of utility In treating conditions originating from fibrinolytic disorder such as deep 
vein thrombosis, coronary heart disease, pulmonary fibrosis, polycystic ovary 
syndrome, etc. 

30 WO 99/43654 and WO 99/43651 (American Home products Co.) teach indole 

derivatives of fonnula I as Inhibitors phospholipase enzynries useful In preventing 
inflammatory conditions. 
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US 4,851,406 (Boehringer Mannheim GmbH) claims cardiotonic compounds 
of fomnuia I 




5 ® 

where: 

A is a five-membered, or six-membered ring heterocycle; 
X is a bond, an alkylene, or a vinyiene radical; 

Ri is a hydrogen, alkyl. alkenyl, cycloalkyi, cycloalkenyl, carboxyi. cyano, alkyl- 
10 carbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbpnyl 
or aryl radical; 

R2 is a hydrogen, alkyl, trihalogenomethyl, hydroxyl. cycloalkyi. cyano, carboxyyl, 
etc.cloalkenyl. carboxyl, cyano, alkylcarbonyl. alkoxycarbonyl. aminocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl or aryl radical; 
15 R3 is a hydrogen atom. 

WO 96/32379 (Fujisawa Phanrjaceutical Co.) disclose PDE-inhibitor 
compounds of formula I where: 

(D 

20 Ri is a H. halo, nitro, carbo)^, protected carboxy, lower alkenyl, or acyl; R2 is a H, 
halo, carboxy, lower alkenyl, or acyl; R3 is a lower alkenyl, or lower alkenyl, both 
optionally substituted: and R4ls carboxy, protected carboxy. or acyl 
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WO 9928297 {DE19753522) (Boehringer IngelheimPhama KG) teaches 
substituted indoles of formula I with thrombin inhibiting effect and fibrinogen receptor 
antagonist effect 

Rd 




5 CO 

Wherein Ra is halogen, carboxy, RaR^N-CO-, R3R4SOr, or R4R5N-; Rb and Rd are 
either alkyl or R2-A where Rj is a phenyl optionally substituted and A is an alkylene or 
a substituted alkylene; and Rcis a hydrogen, or alkyl. 

10 EP 0 655 439 (Eli Lilly and Company) discloses to 5,6 fused ring bicydic 

compounds inclusive of indoles, benzofurans, and benzothiophenes corresponding 
the general formula I as platelet aggregation inhibitors. 

B 

(La) 

yxr"x>(L3) 

(R2)m ^ 
(I) 

15 Description of Invention 

This invention comprises compounds of Formula I: 

OH 

R3 X 




wherein: 
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10 



15 



20 



X is a chemical bond, -CHr or -C(0)- ; 

Ri is selected from Ci-Ce alkyt. preferably d-Cs alkyi, CrCg cydoalkyl. -CHj- 
Ca-Ce cydoalkyl, pyridinyl. -CHr-pyridlnyl. phenyl and benzyl, the rings of the 
cydoalkyl, pyridinyl, phenyl and benzyl groups being optionally substituted by. from 1 
to 3 groups selected from, halogen. C1-C4 alkyI, C,-C4 perfluoroalkyl. -O-C1-C4 
perfluoroalkyi, C1-C4 alkoxy. -OH. -NH2. and -NOi 

R2 is selected from H. Ci-Ce alkyI, C3-C6 cydoalkyl, -CHrCrCe cydoalkyl. 
and C1-C4 perfluoroalkyl; 

R3 is selected from H. halogen, Ci-Ce alkyI, C1-C4 perfluoroalkyl. Ci-Ce alkoxy, 
C3-C6 cydoalkyl. -CHrCg-Ce cydoalkyl, CrCe cydoalkenyl. -CH2-C3-C8 cydoalkenyl. 
-NH2. and -NO2: 

R4 is seleded from CrCe cydoalkyl, -CHj-Cs-Ce cydoalkyl, Ca-Ce 
cydoalkenyl. -CHj-Ca-Ce cydoalkenyl, phenyl, benzyl, benzyloxy, pyridinyl. and -CH2- 
pyridinyl. with the rings of these groups being optionally substituted by from 1 to 3 
groups independently seleded from halogen. C1-C4 alkyI, C1-C4 perfluoroalkyl. -O-C,- 
C4 perfluoroalkyl, C,-C4 alkoxy, -OH, -NHj, and -NO2; 
or a phanmaceutically acceptable salt or ester fonm thereof. 

A subset of the compounds of this invention are those of the formulae: 




wherein R,, Rj, R3 and R4 are as defined above, or a pharmaceutically acceptable 
salt or ester fonri thereof. 
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In a preferred embodiment of the invention. R, is selected from C,-Ca alkyl 
C3.Ce cydoalM. -(CH.^-CVCe cydoalM wherein n is an integer from O to 6. and 
benzyl the rings of the cydoallQd and benzyl groups being optionally substituted by 
f«>m 1 to 3 gn^ups selected ftom halogen. C^C. alkyl. C-C. perfluoroalkyl. -0-C,<:. 

from 2^ti,ylbutyl. S-methyteyclopropyl. 4.fluorobenzyl. 4.methylbenzyl. A-tert- 
bu^benzyl. butyl, cydobutylmethyl. cyclohexylmefliyl. cydopentyl. cydopentylpropyl 
etiiyl. methyl and methylcydopropyl. 

In a further prefened embodiment of the invention. R3 is selected from H 
cydoalkyi, -NHa, and -NOj. 

In a furttier preferred embodiment of the invention. FU is phenyl. 

CH om' H ! °' *^ from 

CH^OH. hydrogen and CH,0(CO)CHs. Preferably. Is hydrogen. 

In a Still furttier preferred embodiment of the invention R, is hydrogen, 
the fomllT^ "'"'""^^ ^ ™^ '^a.ng 




or 




wherein: 



25 



R, .s se ected from C.Ce alkyl. preferably C,-Ce alkyl. CCe cydoalkyi. -CH. 
OrC, cydoalkyi. and benzyl. ti,e rings of ti,e cydoalkyi and benz^ groups being 
optionally substituted by from 1 to 3 groups seleded from halogen. C -C alM. tZ 
perfluoroaflcyl. O^^, perfluoroalkyl. C-C, alkoxy. OH. -NH. and M^- 
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Rz is selected from H. C-Cg alkyl. CrCe cycloalkyl. -CHa-Ca-Ce cycloalkyi, 
and C1-C4 perfluoroalky; 

R3 is selected from H, halogen. C-Ce alkyl. C-C* perfluoroalkyl. C-Ce alkoxy. 
C3-C6 cycloalkyl. -CHz-Cg-Ce cycloalkyl. -NH2. and -NO2; 

R5. Re and R7 are independently selected from H, halogen, C1-C4 alkyl. C1-C4 
perfluoroalkyl, -0-CrC4 perfluoroalkyl. C1-C4 alkoxy. -OH, -NH2, and -NO2; 
or a pharmaceutically acceptable salt or ester fonn thereof. 

In a preferred embodiment of the invention. R5. Re and R7 are independently 
selected from methyl, trifluoromethyl. halogen, trifluoromethoxy, methoxy, acetyl, tert- 
butyl and hydrogen. Preferably. Re or R7 or both are hydrogen. 

When a substituent is C1-C4 perfluoroalkyl, it is preferably trifluoromethyl. 

When a substituent is -O-C1-C4 perfluoroalkyl, It is preferably trifluoromethoxy. 

The prefenred salt fonns of the compounds herein Include but are not limited 
to sodium salts, and potassium salts. Other useful salt fomns of these compounds 
include those fomied with pharmaceutically acceptable inorganic and organic bases 
known in the art Salt fonns prepared using inorganic bases include hydroxides, 
carbonates or bicarbonates of the therapeutically acceptable alkali metals or alkaline 
earth methals. such as sodium potassium, magnesium, calcium and the like. 
Acceptable organic bases include amines, such as benzylzmine. mono-, di- and 
trialkylamines. preferably those having alkyl groups of from 1 to 6 carbon atoms, 
more preferably 1 to 3 carbon atoms, such as methylamine, dimethylamine, 
trimethylamine, ethylamine, diethylamine, triethylamine, mono-, di-. and triethanol- 
amine. Also useful are alkylene diamines containing up to 6 carbon atoms, such as 
hexamethylenediamine; cydic saturated or unsaturated bases containing up to 6 
carbon atoms. Including pyrrolidine, peperidine. morpholine. piperazine and their 
N-alkyI and N-hydroxyalkyI derivatives, such as N-methyl-morpholine and N-(2- 
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^^-)-p.pendl«. or py««. s,«s may also be as 

*«^ll<y. fenm. as teta„»myl (On«. allcy.alka„ol fom,s. so* as 
. ^> or t„m«h,^™noe««™, ^ ^ ammonium sal, ,om«, su* as 
•«'™«'l*yrt^ "^'WHZ^^.yeBvOmo^inium, N,rMim«,^ 
"K»P»K*n,un,. ^MndhyH^.,,,<toy«^^^„,„^ „ N.IW/memy.. 
PWrKl,*™, salt *™s. These saK ft™, may be p^pared us»,g *e addic 
compound(s) of Fomiula I and proceduras known In the art. 

of the compounds of this invention indude straight Chain alkyi 
est.™ ha*,g «0„„ to 6 caiton atom, or branded chain alKyl groups containing 3 
or 6 oabon atoms, Including methyl elhyl, propyl, butyl, 2Hnethylp,opyl and 1 1- 
d.m«hyl.thyl e^ers. Other erten, useful with INs im«„t,on include those of the 
fomiula -COOR, wherein R. is selected from the fbmiulae- 



Rl4 



Kii o or \ 

15 (1) (2) 

Wherein R„. R,, R,, R„ are Independently selected from hydrogen, alkyl of from 1 
to 10 carbon atoms, aryl of 6 to 12 carbon atoms, arylalkyi of from 6 to 12 carbon 

20 " v^erein the heteroaryl ring Is bound by an alk^ 

20 Cham of from 1 to 6 carbon atoms. 

Arnong the preferred ester fomis of the compounds herein Include but not 
l.m.ted to C-Ce alkyl esters. Ca-Ce branched alkyl esters, benzyl esters, etc. 

straloht^';'' Th *° " ''''''' ^^"^e- 

s^.g t and branched chains e.g. of 1 to 6 carbon aton« such as me«,y|. ethyl, n- 

propyl .soprop^. n-but,. Isobutyl. sec-butyl. t-but^. n-pent,. Isopen^. neo-pe^. 



7- 



BNSDOCID <W0 03000»M1 I . 



WO03/mNI253 



PCT/t»»2/iyj44 



As used herein. "aryT refers to an unsaturated aromatic carbocydic group of 
from 6 to 14 carbon atoms having a single ring {e.g.. phenyl) or multiple condensed 
(fused) rings (e.g.. naphthyl or anthryl). Preferred aryl groups include phenyl, 
naphthyl and the like. As used herein, "heteroaryr refers to a monocyclic or bicyclic 
aromatic group of from 1 to 9 carbon atoms and 1 to 4 heteroatoms independently 
selected from oxygen, nitrogen and sulfur within at least one ring (if there is more 
than one ring). Such heteroaryl groups can have a single ring, such as pyridyl. 
pyrrolyl or furyl groups, or multiple condensed rings, such as indolyl. indolizinyl, 
benzofuranyl or benzothienyl groups. Preferred heteroaryls include pyridyl. pyrrolyl 
and furyl. 

Unless othenvise limited by the definition for the aryl or heteroaryl groups 
herein, such groups can optionally be substituted vwith from 1 to 5 substituents 
independently selected finom the group consisting of acyloxy, hydroxy, acyl. alkyi of 1 
to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, 
alkynyl of 2 to 6 carbon atonK. substituted alkyI, substituted alkoxy. substituted 
alkenyl. substituted alkynyl. amino, amino substituted by one or two alkyI groups of 
from 1 to 6 carbon atoms, aminoacyl. acylamino. aa'do, cyano, halo, nitro. thioalkoxy 
of from 1 to 6 carbon atoms, substituted thioalkoxy of from 1 to 6 carbon atoms, and 
trihalomethyl. Substituents on the alkyl. alkenyl. alkynyl. thioalkoxy and alkoxy 
groups mentioned above include halogens. CN. OH. and amino groups. Prefened 
substituents on the aryl groups herein include alkyl. alkoxy. halo, cyano. nitro. 
trihalomethyl, and thioalkoxy. 

The compounds of this invention may contain an asymmetric carbon atom or 
sulfoxide moiety and some of the compounds of this invention may contain one or 
more asymmetric centers and may thus give rise to optical isomers and 
diastereomers. While shown without respect to stereochemistry in Formula I. the 
present Invention includes such optical isomers and diastereomers; as well as the 
racemic and resolved, enantiomerically pure R and S stereoisomers: as well as other 
mixtures of the R and S stereoisomers and phannaceutically acceptable saKs 
thereof. 
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It is further recognized that tautomers of the claimed compounds may exist 
The claims in this application, either for the title compounds or intemiediates. are 
intended to embrace t)oth of the tautomers. as well as mixtures of the two 

5 

The compounds of the present invention are inhibitors of the serine protease 
inhibitor PAI-1. and are therefore useful in the treatment. Inhibition, prevention or 
prophylaxis in a mammal, preferably in a human, of those processes which involve 
the production and/or action of PAH. Thus, the compounds of the invention are 
10 useful in the treatment or prevention of noninsulin dependent diabetes mellitus 
cardiovascular disease caused by such condition, and and prevention of ttirombotic 
events associated with coronary artery and cerebrovascular disease. These 
compounds are also useful for inhibiting ttie disease process involving tiie tiirombotic 
and prothrombotic states which include, but are not limited to. Ibnnation of 
atiierosderotic plaques, venous and arterial ttirombosis. myocardial ischemia, atrial 
fibrillation, deep vein ttirombosis. coagulation syndromes, pulmonary fibrosis, 
cerebral ttirombosis. ttiromboembolic complications of surgery (such as joint 
replacement), and peripheral arterial occlusion. These compounds are also useful in 
treating stooke assodated witti or resulting from atrial fibrillation. 



15 



20 



25 



30 



The compounds of ttie invention may also be used in tiie toeafrnent of 
diseases associated witti extracellular matrix accumulation, including, but not limited 
to. renal fibrosis, chronic obstmctive pulmonary disease, polycystic ovary syndrome, 
restenosis, renovascular disease and organ tiansplant rejection. 

The compounds of ttie invention may also be used in ttie tieatment of 
malignandes. and diseases assodated witti neoangiogenesis (sudi as diabetic 
retinopathy). 

The compounds in ttie invention may also be used in conjundion witti and 
following processes or procedures involving maintaining, blood vessel patency, 
induding vascular surgery, vascular graft and stent patency, organ, tissue and cell 
implantation and transplantation. 
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The compounds in the invention may also be useful in the treatment of 
inflammatory diseases, septic shock and the vascular damage associated with 
infections. 

5 

The compounds of the invention are useful for the treatment of blood and 
blood products used in dialysis, blood storage in the fluid phase, especially ex vivo 
platelet aggregation. The present compounds may also be added to human plasma 
during the analysis of blood chemistry in hospital settings to detemnine the fibrinolytic 
10 capacity thereof. 

The compounds in the present invention may also be used in combination 
with prothrombolytic, fibrinolytic and anticoagulant agents. 

15 The compounds of the present invention may also be used to treat cancer 

including, but not limited to, breast and ovarian cancer, and as imaging agents for the 
identification of metastatic cancers. 

The compounds of the invention may also be used in the treatnrient of 
20 Alzheimer's disease. This method may also be characterized as the Inhibition of 
plasminogen activator by PAI-1 in a mammal, particularly a human, experiencing or 
subject to Alzhemier's disease. This method may also be characterized as a method 
of increasing or normalizing levels of plasmin concentration in a mammal, particularly 
those experiencing or subject to Alzheimer's disease. 

25 

The compounds of the invention may be used for the treatment of 
myelofibrosis with myeloid metaplasia by regulating stromal cell hyperplasia and 
increases in extracellular matrix proteins. 

30 The compounds of the invention may also be used in conjunction with 

protease inhibitor-containing highly active antiretroviral therapy (HAART) for the 
treatment of diseases which orginate from fibrinolytic impairment and hyper- 
coagulability of HIV-1 infected patients receiving such therapy. 
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The compounds of the invention may be used for the treatment of diabetic 
nephropathy and renal dialysis associated with nephropathy. 

5 The compounds of the invention may be used to treat cancer, septicemia, 

obesity, insulin resistance, proliferative diseases such as psoriasis, improving 
coagulation homeostasis, cerebrovascular diseases, microvascular disease, 
hypertension, dementia, osteoporosis, arthritis, astinma. heart failure, arrhyttimia, 
angina, and as a hormone replacement agent, treating, preventing or reversing 

10 progression of atiierosderosis, Alzheimer's disease, osteoporosis, osteopenia; 
reducing inflammatory markers, reducing C-reactive protein, or preventing or ti-eating 
low grade vascular inflammation, stroke, dementia, coronary heart disease, primary 
and secondary prevention of myocardial infarction, stable and unstable angina, 
primary prevention of coronary events, secondary prevention of cardiovascular 

15 events, peripheral vascular disease, peripheral arterial disease, acute vascular 
syndromes, reducing ttie risk of undergoing a myocardial revascularization 
procedure, microvascular diseases such as nephropathy, neuropathy, retinopattiy 
and nephrotic syndrome, hypertension. Type I and 2 diabetes and related diseases, 
hyperglycemia, hyperinsulinemia, malignant lesions, premalignant lesions, 

20 gastrointestinal malignandes, liposarcomas and epithelial tumors, proliferative 
diseases such as psoriasis, improving coagulation homeostasis, and/or improving 
endothelial function, and all forms of cerebrovascular diseases. 

The compounds of the invention may be used for the topical applications in 
25 wound healing for prevention of scarring. 

Metiiods for Vne treatinent, inhibition, prevention or prophylaxis in a mammal 
of each of the conditions or maladies listed herein are part of the present invention. 
Each method comprises administering to a mammal in need thereof a 
30 pharmaceutically or therapeutically effective amount of a compound of this invention, 
or a phanmaceutically acceptable salt or ester form tiiereof. 
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In another aspect, the invention relates to a compound of the invention for 
use as a medicament. 

In another aspect, the invention relates to the use of a compound of the 
invention in the preparation of a medicament for treatment of thrombosis or 
fibrinolytic impairment in a mammal. 

in another aspect, the invention relates to processes for the preparation of a 
compound of formula 



wherein Ri, R2, R3. R4, and X are as defined above or a phamiaceutically acceptable 
salt or ester thereof 

comprising hydrolysing a compound of the fonnula 



wherein Y is CN, COHalogen. C00R,2, CONR13R14 wherein 

R12 is selected from Ci to Ce alkyl. CO(Ci to Ce alkyi). benzyl optionaliy 
substituted with one or more groups independently selected from Ci-Cs alkyl, 
Ci-Ce alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and 



OH 
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phenyl optionally substituted with one or more groups Independently selected 

C-Ce alM. alkoxy. phenyl, halogen, trifiuoromethyl and 

tnfluoromethoxy: 

Ri3 and R„ are independently selected from C, to Ce alkyl. C, to Ce alkoxy 
hydrogen. CO(C to alkyl). benzyl optionally substituted with one or more 
groups independently selected from C,-Ce alkyl. C,-Ce alkoxy. phenyl, 
halogen, trifiuoromethyl and trifluoromethoxy. and phenyl optionally 
substituted with one or more groups independently selected from C,-C alkyl 
CrCe alkoxy. phenyl, halogen, trifiuoromethyl and trifluoromethoxy: 

(b) converting a compound of fomiula (2) to a pham^ceutically acceptable ester 
or base addition saK thereof; 
or 

15 (c) resolving an isomeric mixture of compounds of fomiula (2) to Isolate an 
enantiomer of a compound of fomiula (2) or a phamiaceutlcally acceptable salt or 
ester thereof. 

Process of tho in%#o»««^ 

20 

The compounds of the present invention can be conveniently p,«pa,Bd 
according to mett,od A or method B as described in following reaction schemes or 
modrficafon thereof using readily available starting materials, reagents and 
conventional synthetic procedures. It is also possible to make use of variants of tiiese 
process steps, which In themselves are known to and well within the preparatorv skill 

a^sZ r' t"'' "^'^^^ ^' ^' ^ ^ 

are selected from the groups defined above. 

.'^;'''"'"'^'«'°'^<">'^'««^»«^ commercially avall^^^^ 
30 follo«„ng known literature procedures (^yer eta/. Tetrahedron Letters, 48 (14) 2919, 
2924, 1992; Rapoport etal, JOC, 51, 5106-5110, 1986). 

or nJlT"" ^^"^ bromo-indoles (II) were reacted alkyl halides 
or aryl^lkyl halrdes using a base such as sodium hydride in DMF or THF to give the 



25 
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W-substtuted bromo-indoles (III). The ^-substituted bromo-indoles (III) were 
converted to the corresponding boronic adds (IV) by treating III in THF with nBuLi, 
followed by triisopropyl-borate and subsequent quenching with aqueous add. 
Boronic adds (IV) were then subjected to palladium catalyzed cross-coupling with 
5 various substituted aryl-halides affording the aryl-indoles (VI). Alternatively. N- 
substituted bromo-indoles (III) were subjected to the palladium catalyzed cross- 
coupling with various substituted aryl-boronic adds to afford the aryl-indoles (VI). 
Furthermore, reaction of bromo-indoles (II) with various substituted aryl-boronic adds 
under the palladium catalyzed cross-coupling conditions afforded the aryl-indoles (V). 
10 Alkylation of (V) with alkyl-halides or aryl-alkyl-halldes under basic conditions as 
described above afforded the A/-substituted aryl-indoles (VI). Reaction of VI with n- 
butyllithium and carbon dioxide afforded the desired adds(l). Reaction of VI with 
oxalyl chloride in methylene chtoride followed by quenching with water afforded the 
desired Icetoacids (I. Y=0), which were purified by crystallization. Alternatively 
15 reaction of VI with oxalyl chloride In methylene chloride followed by quenching with 
alcohol afforded the keto-esters (VII). The ketoesters (VII) can be purified by either 
crystallization or chromatography. Conversion of the ketoesters (VII) to the 
con^sponding ketoadds (I. ¥=0) was accomplished by saponification of the ester 
followed by neutralization with an add such as hydrochloric acid. Reactiori of (I. 
20 Y=0) with hydrazine followed by treatment with a base such as sodium methoxide 
while heating in a solvent such as 2-methoxyethanol yielded The corrBsponding 
acetic add (I. Y=H.H). Altematively. Bromoindoles (II) were readed with dimethyl 
amine and formaldehyde and the produd was then treated with potassium cyanide to 
furnish the indole acetonitrile derivatives (lla). Conversion of lia to the lib was 
25 carried out as described above. Base hydrolysis of the nitrile of lib to the 
con^sponding add furnished the desired compounds (I, Y= H.H). 
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Scheme I 
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In method B (Scheme II). an indole (II). substituted on the benzene ring with 
bromide, iodine, or triflate. is coupled with an aryl boronic acid in the presence of a 
palladium catalyst, such as Pd(PPh3)4. a base, such as NajCOs or NaHCOa, In a 
solvent, such as water, methanol or ethanol, or in a mixed co-solvent system 
comprising two or more of the aforesaid solvents, at 50-110 «C. Boronic acid 
derivatives of benzene, furan, thiophene. benz[/)]thiophene and naphthalene are 
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10 



described in the literature and many are presently commercially available. The 
resulting aryl indole (V) can be sulfonylated on nitrogen using phenylsulfonyl chloride 
or toluenesulfonyl chloride in the presence of a base, such as NaH or KO<-Bu. in an 
inert solvent, such as THF or DMF. The resulting 5-aryl-1W-arylsulfonyl indole (VIII) is 
reacted with alcohols in the presence of base, such as NaH or KOf-Bu. in an inert 
solvent, preferably toluene or DMF, at 80-200 •C. to give 5-aryl-1 W-alkyI indoles (VI). 
Reaction with oxalyl chloride, neat or in an inert solvent, affords the indol-3-yl 
glyoxylic chloride. Quenching the reaction with water affords the desired 5-aryl-1H- 
alkyl indol-3-yl glyoxylic adds (1). 

Scheme II 

Re^ 





Pd(PPh3)4 ^ N NaH. THF 

NaaCOs 




1. (COCI)2.THF.r.t 

2. H20.Na2C03 

(I) Ri 

This invention also provides pharmaceutical compositions comprising a 
1 5 phamtiaceutically or therapeutically effective amount of a compound of this invention, 
or a phamnaceutically acceptable salt or ester form thereof, either alone or in 
combination with one or more phamnaceutically acceptable earners or exdpients (i.e. 
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pharmaceutically acceptable materials with no pharmacological effects). It will be 
understood that a phamiaoeuticaliy or therapeutically effective amount of a 
compound herein refers to an amount of the compound in question which will 
sufficiently inhibit the serine protease Inhibitor PAI-1in the mammal in need thereof to 
a sufficient extent to provide a desirable improvement in the condition in question or 
provide sufficient inhibition of the serine protease inhibitor PAI-1 to prevent, inhibit or 
limit the onset of the physiological basis for the malady or condition in question. 

The precise dosage to be employed depends upon several factors including 
the host, whether In veterinary medidne or human medicine, the nature and severity 
of the condition being treated, the mode of administration and the particular active 
substance employed. The compounds may be administered by any conventional 
route, in particular enterally, preferably orally in the fonn of tablets or capsules. 
Administered compounds can be In the free form or pharmaceutically acceptable salt 
fomn as appropriate, for use as a pharmaceutical, particularly for use in the 
prophylactic or curative treatment of atherosclerosis and sequelae (angina pectoris, 
myocardial InfarcUon, arrhythmias, heart failure, kidney failure, stroke, peripheral 
arterial occlusion, and related disease stetes). These measures will slow the rate of 
progress of the disease stete and assist the body In reversing the process direction in 
a natural manner. 

Any suitable carrier known to the art can be used to prepare the 
phannaceutical compositions. In such a composition, the canier may be a solid, 
liquid or mixture of a solid and a liquid. Solid compositions include powders, tablets 
and capsules. A solid carrier can be one or more substances which may also act as 
a flavoring agent, lubricant, solubllizer, suspending agent, binder, or tablet 
disintegrant In powders, the carrier is a finely divided solid, which Is in admixture 
with the finely divided active ingredient In tablets, the active ingredient Is mbeed with 
a canier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. Suitable solid earners are magnesium 
cart)onate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth, methyl cellulose, hydroxymethyl cellulose, sodium carboxymethyl 
cellulose, a low melting wax, cocoa butter, and the like. Encapsulating materials may 
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also be employed with the compounds of this invention, and the temi "composition" is 
intended to include the active ingredient in combination with an encapsulating 
material as a fomfiulation. with or without other carriers. Cachets may also be used in 
the delivery of the anti-atherosclerotic medicament of this invention. 

5 

Sterile liquid compositions include solutions, suspensions, emulsions, syrups 
and elixirs. The compounds of this invention may be dissolved or suspended in the 
phamiaceutically acceptable earner, such as sterile water, sterile organic solvent or a 
mixture of both. Preferably the liquid carrier is one suitable for parental injection. 

10 Where the compounds are sufficiently soluble they can be dissolved directly in 
normal saline with or without the use of suitable organic solvents, such as propylene 
glycol or polyethylene glycol. If desired, dispersions of the finely divided compounds 
can be made-up in aqueous starch or sodium carboxymethyl cellulose solution, or in 
a suitable oil, such as arachis oil. Uquid phamiaceutical compositions, which are 

15 sterile solutions or suspensions, can be utilized by intramuscular, intraperitoneal or 
subcutaneous injection. In many instances a liquid composition forni may be used 
instead of the preferred solid oral method of administration. 

It is prefen-ed to prepare unit dosage fomis of the compounds for standard 
20 administration regimens. In this way. the composition can be subdivided readily into 
smaller doses at the physicians direction. For example, unit dosages may be made 
up in packeted powders, vials or ampoules and preferably in capsule or tablet form. 
The active compound present in these unit dosage fonns of the composition may be 
present in an amount of from about one gram to about fifteen grams or more, for 
single or multiple daily administration, according to the particular need of the patient 
The daily dose of active compound will vary depending upon the route of 
administration, the size, age and sex of the patient, the severity of the disease state, 
and the response to the therapy as traced by blood analysis and the patients 
recovery rate. By initiating the treatment regimen with a minimal daily dose of about 
one gram, the blood levels of PAI-1 and the patients symptomatic relief analysis may 
be used to detemiine whether a larger dose is Indicated. Based upon the data 
presented below, the projected daily dose for both human and veterinary use will be 
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from about 25 to about 200 mniigrams/k/iogram per day. and more usually, from 
about 50 to about 100 milllgfams/kllogram per day. 

The ability of the compounds of this Invention to inhibit plasminogen activator 
5 inhibitor-l was established by the following experimental procedures: 

Primary Screen for the PAI-1 inhibition 



10 



15 



20 



25 



Test compounds are dissolved in DMSO at a final concentration of lOmM 
then diluted 100X in physiologic buffer. The inhibitory assay is initiated by the 
addition of the test compound (1 - 100 final concentration, maximum DMSO 
concentration of 0.2%) in a pH 6.6 buffer containing 140 nM recombinant human 
plasminogen activator lnhlbitor.1 (RAM; Molecular Innovations. Royal Oak Ml) 
Folbwing a 1 hour incubation at room temperature. 70 nM of recombinant human 
tissue plasminogen activator (tPA) is added, and the combination of the test 
compound. PAI-1 and tPA Is Incubated for an additional 30 minutes. Following the 
second incubation. Spectrozyme^PA [American Diagnostica, Greenwich. CT) a 
chromogenic substrate for tPA. is added and absoriDance read at 405 nm at 0 and 60 
minutes. Relative PAM Inhibition Is equal to the residual tPA activity in the presence 
of the test compound and PAM. Control treatments include the complete inhibition 
of tPA by PAI-1 at the molar ratio employed (2:1). and the absence of any effect of 
the test compound on tPA alone. 

Assay for determining IC« of inhibition of PAI-I 



This assay Is based upon the non-SDS dissociable interaction between tPA 
and active PAI-I. Assay plates are initially coated with human tPA (io pg/ml) Test 
compounds are dissolved In DMSO at 10 mM. then diluted with physiologic buffer 
(pH 7.5) to a final concentration of l-SO^M. Test compounds are incubated with 
30 human PAI-1 (50 ng/ml) for 15 minutes at room temperature. The tPA-coated plate 
•s washed with a solution of 0.05% Tween 20 and 0.1% BSA. then the plate is 
blocked with a solution of 3% BSA. An aliquot of the test compound/PAM solution is 
then added to the tPA-coated plate, incubated at room temperature for 1 hour and 
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washed. Active PAM bound to the plate is assessed by adding an aliquot of a 
1:1000 dilution of the 33B8 monoclonal antibody against human PAI-1, and 
incubating the plate at room temperature for 1 hour {Molecular Innovations. Royal 
Oak. Ml). The plate is again washed, and a solution of goat anti-mouse IgG-alkaiine 
5 phosphatase conjugate is added at a 1:50.000 dilution in goat serum. The plate is 
incubated 30 minutes at room temperature, washed, and a solution of alkaline 
phosphatase substrate is added. The plate is incubated 45 minutes at room 
temperature, and color development is detennined at OD4os„m. The quantitation of 
active PAI-1 bound to tPA at varying concentrations of the test compound is used to 
10 determine the ICso. Results are analyzed using a logartthmic best-fit equation. The 
assay sensitivity is 5 ng/ml of human PAI-1 as detemiined from a standard curve 
ranging from 0-100 ng/ml. 

The compounds of the present invention inhibited Plasminogen Activator 
1 5 lnhibitor-1 as summarized in Table I. 



Table I 



Example 




% Inhibition &25uM 


1 




15 


2 


32" 




3 




24 


4 




16 
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17.3^ 




6 




27 


7 




26 
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11.2» 




9 




40 


10 




33 


11 




19 


12 


2.7^ 




13 




27 


14 




55 


15 


6.5" 




16 


11.5° 




17 


10° 




18 


19.4" 
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Example 


ICso (uM) 


% Inhibition &. 25 tM 


58 


— 


61 


59 




58 


60 




39 


61 




28 


62 


11.16" 


53 


63 






64 







a. The IC50 y^QS determined by the Antibody Assay described above. 

b. The IC50 was determined by a modification of the Primary Screen for the PAI-1 
Inhibition, 

5 Example 1 

{1 -Methyi-6-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 
Step 1 

6-(4-Trifiuoromethoxyphenyl)-1 H-indole 

10 

The mixture of 6-bromo-1 H-indole (1.22g, 6.22 mmol), 4-trifluoromethoxyphenyl 
boronic acid (1.41g. 6.84 mmol), tetFakis(triphenylphosphine)palladium (0.21 3g, 
0.184 mmol) and sodium carbonate (2.64g. 24.9 mmoles) in water (12.5 mL). ethanol 
(4 mL), and toluene (25 mL) was heated at reflux for 1.5 hours then cooled to room 
15 temperature. The mixture was then evaporated to dryness and the residue was 
partitioned in methylene chloride and water. The organic phase was washed with 
water, brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 
The residue was purified by flash chromatography using 10-30% chloroform in 
hexane as an eluant The title compound was obtained as a white solid (0.874g, 

20 51%), mp: 165-166 ''C. ^HNMR (300 MHz. DMSO-de): 511.25 (s. 1H), 7.8 (d, 2H. 
J=7.0 Hz), 7.65 (d. 2H, J=7.0 Hz), 7.4-7.5 (m. 3H). 7.3 (d. 1H, J=8.8 Hz), and 6.45 
ppm (s, 1 H). 

Step 2 

25 6-(4-Trifludromethoxyphenyl)-1 -methyl-1 H-indole 

To a solution of 6-(4-trifluoromethoxyphenyl)-1 H-indole (0.853. 3.08 mmoles) in dry 
THF (10 mL) was added sodium hydride (60% dispersion on mineral oil, 0.47g. 12.3 
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10 



15 



mmol). portionwise. The reaction mixture was stirred under nitrogen for 30 minutes 
and. then cooled In Ice bath. A solution of lodomethane (0.38mL. 6.1 mmole) in dry 
THF (10 mL) was added and the reaction mixture was stirred for 1 hour at room 
temperature. The mixture was then poured Into excess water, addlfied with 2N 
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed 
with bnne. dried over anhydrous magnesium sulfate and evaporated to dryness. The 
residue was purified by flash chromatography (Blotage apparatus) using O.50/0 t-butyl 
methyl ether In hexane as an eluant The titie compound was obtained as a cream- 
colored solid that was vacuum dried at 66 »C (0.623 g. 70%). 1hNMR (300 MHz 
DMSO-rf.): 67.85 (d. 2H. Hz), 7.75 (s. 1H). 7.65 (d. 1H. J=8.3 Hz). 7.45 (d. 2H.' 
J=8.3 Hz). 7.3-7.4 (m. 2H). 6.45 (s. 1H). and 3.85 ppm (s. 3H). 

Steps 

Methyl2.r6.(4.trffIuoromethoxyphenyl).1.methyMHHndo|.3.yll.2.o^^^ 

To a solution of 6-(4-trifluoromethoxyphenyI).1.methy|.1 indole (0.304g. 1.04 mmol) 
in dry THF (5 mL) under nitrogen at O'C was added oxalyl chloride (0.11 ml 1 2 
mmol). The reaction mixture was stirred at room temperature for 2 hour The 
mixture was cooled In an Ice bath. Methanol (1 mL) was added. The reaction mixture 
was stirred at room temperature for 1 hour then poured into excess sodium 
bicarbonate solution and extracted with ethyl acetate. The organic phase was 
washed with water and brine, dried over anhydrous magnesium sulfate, and 
evaporated to dryness. The residue was purified by flash chromatography (Blotage 
apparatus) using 20-50o/o ethyl acetate In hexane as an eluant. The title compound 
was obtained as a cream-colored solid (0.196g. 50%). mp: 152-153 «»C. Mass 
spectmm(*APCI.[M*H]+)„^378; ^HNMR (400 MHz. DMSO-d,): 58.55 (s. 1H) 82 
(d. 1H. J=8.3 Hz). 7.95 (t. 1H. J=0.77 Hz). 7.90-7.95 (m. 2H.). 7.65 (dd. 1H. J=8.3 Hz 
and 1.5 Hz). 7.45 (d. 2H. J=8.6 Hz). 4.0 (s. 3H). and 3.9 ppm (m. 3H). 
Elemental Analysis for C1BH14F3NO4: 
30 Calculated: C. 60.48; H. 3.74; N. 3.71. 
Found: C, 60.60; H, 3.86; N, 3.60. 



20 



25 
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Step 4 

{1-Methyl-6-I4-(trifluoromethoxy)phenyl].1H-lndol-3-yl>(oxo)aceticacld 

The mixture of methyl 2.[6-(4-trifluoromethoxyphenyl)-1-methyI-1H-indol-3-yI]-2- 
5 oxoacetate (0.120g, 0.318 mmol), and sodium hydroxide (1N. ImL. 1.0 mmol) in 
methanol (10 mL). was stirred at room temperature for 2.5 hours. The mixture was 
poured into excess water and addified with IN hydrochloric acid. The mixture was 
extracted with ethyl acetate. The organic phase was washed with water, brine and 
dried over anhydrous magnesium sulfate. The organic phase was evaporated to 

10 dryness and dried under vacuum at 55 "C for 12 hours to yield the title compound as 
a yellow solid (0.0686g. 59.1%). mp: 233-235 "C (dec). Mass spectnjm (+APCI. 
[M+HJ+) m/z 364; 1hNMR (400 MHz. DMSO-cfe): 613.8-14.0 (br s. 1H). 8.55 (s. 1H). 
8.25 (d. 1H. J=8.3 Hz). 7.95 (d. 1H. J=1.1 Hz). 7.85-7.95 (m. 2H). 7.65 (dd. 1H. J«8.2 
and 1.6 Hz). 7.45 (dd, 2H. J=8.8 Hz and 0.88 Hz), and 4.0 ppm (s. 3H). 

1 5 Elemental Analysis for CigHi4F3N04: 
Calculated: C, 59.51; H. 3.33; N, 3.86. 
Found: C. 59.39; H. 3.38; N. 3.71. 

Example 2 

20 {1 •Methyl-6-[4-(trifluoromethyi)phenyq-1 H-indo|.3-yl}(oxo)acetic acid 
Step1 

6-Bromo-1 -methyl-l A/-indole 

25 A solution of 6-bromo-1H-lndole (2.34 g, 11 .9 mmol) In dry THF (25 mL) was cooled 
in an ice bath. Sodium hydride (1.12g of 60% dispersion In oil. 28.0 mmol) was 
added. The mixture was stinBd for 30 minutes under nitrogen at room temperature, 
then cooled In an ice bath, lodomethane (1.6 mL. 26 mmol) was added. The 
reaction mixture was stirred for 2 hours at room temperature, poured into excess 

30 water, acidified with 2N hydrochloric acid and extracted with ethyl acetate. The 
organic phase was washed with water and brine, dried over anhydrous magnesium 
sulfate and evaporated to dryness. The residue was purified by flash chromatography 
using hexane as an eluant to yield 6-bromo-1-methyl-1H^indole 2.04g (81.6 %. 9.71 
mmol) as a yellow oil. iHNiy^R (200 MHz. DMSO-de): 5 7.7 (s. 1H). 7.5 (d. 1H. J - 8.6 
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Hz). 7.35 {d. 1H. J = Z1 Hz). 7.15 (d. 1H. 7.3 Hz). 6.4 (d. 1H. J « 1.3 Hz), and 3.75 
ppm (s, 3H). 

Step 2 

5 6K4-TrffluoromethylphenyO>1-methyi-1H-indole 

The mixture of 6-bromo-1-methyl-1W-indole (0.216g. 1.03 mmol). 4-trifluoromethy|. 
benzeneboronic acid (0.216 g, 1.14 mmol), tetrakis(triphenyiphosphine) palladium 
(0.0541 g, 0.0468 mmol) and sodium carbonate (0.438g, 4.13 mmol) in water (2.5 

10 mL), ethanol (1 mL) and toluene (5 mL) was refluxed for 1.6 hours. The mixture was 
cooled to room temperature then evaporated to dryness. The residue was 
partitioned in methylene chloride and water. The organic phase was washed with 
water, brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 
The residue was purified by flash chromatography using 0-0.2% ethyl acetate in 

15 hexane as an eluant to give the title compound (0.144g. 51%) as a white solid, 
mp: -100 "C; ""HNMR (200 MHz, OMSO-cf«): 58.0 (d. 2H. J = 6.6 Hz). 7.8 (d, 3H. J « 
8.7 Hz). 7.65 (d. 1 H. J = 8.7 Hz). 7.35-7.5 (m. 2 H). 6.45 (d. 1H. J = 2.6 Hz), and 3.8- 
3.95 ppm (m. 3H). 

20 Step 3 

Methyl 2-[6-(4-trifluoromethylphenyl)-1 -methyl-l H-indol-3-yl]-2-oxoacetate 

Following the procedure described in Step 3 of Example 1, 6-(4-trifluoromethyl- 
phenyl)-1-methyl-1«.|ndole (0.1 35g. 0.490 mmol) was converted to methyl 2-I6-(4- 
25 trifluoromethylphenyl)-1-njethyl-1H-indol-3-yO-2-oxoacetate. Purification by flash 
chromatography using 20-50% ethyl acetate in hexane as an eluant yielded a pale 
yellow solid (0.103g, 58%), mp: 199-200 "C. 1hNMR (300 MHz. DMSO-de): 58.6 (s. 
1H), 8.25 (d, 1H. J s 7.5 Hz), 8.0 (d. 3H, J = 7.5 Hz). 7.85 (d. 2H. J = 7,5 Hz). 7.7 (s. 
1H. J = 7.5 Hz), 4.0 (s, 3H). and 3.9 ppm (s. 3H). 

30 

Step 4 

{1-Methyl-6-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}(oxo)aceticacld 

Following the procedure described in Step 4 of Example I. methyl 2-[6-(4- 
35 trifluoromethylphenyl)-1-methyl-1H-indoI-3-yll-2-oxoacetate (0.0988g. 0.273 mmol) 
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was converted to {1-methyl-6.[4-(trifluoromethyl)phenyO-1H.indol-3-yl}(oxo)acetj^ 
acid as a yellow solid (0.0557g. 59%). mp: 256-257 «C (dec). Mass spectrum (-ESI. 
JM-m-) m/z 346. IhNMR (400 MHz, DMSO^,): 513.8-14.0 (br s. 1H). 8.55 (s. 1H). 
8.3 (d. 1H. J = 8.3 Hz). 8.0-8.05 (m. 3H). 7.85 (d. 2H. J = 8.3 Hz). 7.70 (dd. 1H. J = 
5 8.3 Hz and 1 .5 Hz), and 4.0 ppm (s, 3H). 
Elemental Analysis for CieHijFsNOs: 
Calculated: C. 62.25; H. 3.48; N, 4.03. 
Found: C. 62.02; H. 3.36; N. 3.98. 

10 Examples 

{1-Ethyl^I4.{trmuoromethoxy)phenyl].1H-indol.3.yl}(oxo)aceticacld 
Stepi 

6-Bromo-1 >ethyl-1 H-indoie 

15 

A solution of 6-bromoindole (1.01 g. 5.15 mmol) in THF (10 mL) was cooled in an ice 
bath. Sodium hydride (0.459 g of 60% dispersion in oil. 1 1 .5 mmol) was added. After 
stining for 35 minutes at room temperature under nitrogen, the reaction mixture was 
again cooled in an ice bath, and iodoethane (0.90 mL. 11 mmol) was added. The 
mixture was stirred for 2 hours at room temperature, poured into excess water, 
acidified with 2N hydrochloric add and extracted with ethyl acetate. The organic 
phase was washed with water and brine, dried over anhydrous magnesium sulfate 
and evaporated to dryness. The residue was purified by flash chromatography using 
hexane as an eluant to yield 6-bromo-1-ethy|.1H-indole (0.812g. 71%) as a yellow oil. 
25 1HNMR (300 MHz, DMSO-d^): 57.75 (s. 1H). 7.5 (d. 1H. J=7.8H2). 7.45 (d. 1H. J=3.9 
Hz). 7.15 (dd. 1H. J=7.8 Hz and 1.6 Hz). 6.45 (s. 1H). 4.2 (q. 2H. J=7.1 Hz), and 1.35 
ppm (t. 3H. J=7.0 Hz). 

Step 2 

30 6^4-Ti1fluoromethoxyphenyl)-1-ethyl-1H-lndole 

Following the procedure described In Step 2 of Example 2. 6-bfomo-1-ethy|.1W^ 
indole (0.410 g . 1.83 mmol) was reacted with 4-trifluoromethoxybenzene boronic 
add (0.422g. 2.05 mmol). using tetrakis(triphenylphosphine) palladium (0.0651g. 



20 
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0.0563 mmol). and sodium carbonate (0.792 g. 7.47 mmol) in vrater (3.7 mL). ethanol 
(1.4 mL). and toluene (8 mL). Purification by flash chromatography ucing hexane as 
an eluant yielded the title compound as a yellow oil (0.312 g. 56 %). 1HNMR (300 
MHz. DMSO-ofs): 57.85 (d. 2H. J= 6.3 Hz). 7.8 (s. 1H). 7.65 (d. 1H. J=7.8 Hz). 7.4-7.5 
(m. 3H). 7.35 (d, 1H. J= 6.2 Hz). 6.45 (d. 1H. > 2.3 Hz). 4.3 (q. 2H. J=7.0 Hz), and 
1.4ppm(t.3H. J=7.0Hz). 

Steps 

Ethyl 246^4- trlfluoromethoxyphenyl).1^hy|.1H.|ndol.3-yIJ^.oxoacetate 

Following the procedure described In Step 3 of Example 1. ethyl 2-[6.(4. 
trifluoromethoxyphenyl)-1^thy|.1H.indol-3.yn-2-oxoacetate was prepared from 6-{4. 
trifluoromethoxypheny!)-1-ethyl-lHHndole (0.284g. 0.930mmol). oxalyl chloride (0.10 
mL. 1.1 mmol). and ethanol (2 mL). Purification by flash chromatography using 3- 
10% ethyl acetate in hexane as an eiuant yielded (0.247g. 66%) of the title 
compound as a yellow solid, mp: 114-116 "C. Mass spectrum (El. M+) m/z 405; 
1HNMR (400 MHz. DMSO^,): 58.55 (s. 1H). 8.25 (d. 1H. Hz). 8.0 (d. m. 
J=0.98 Hz). 7.85-7.9 (m. 2H). 7.65 (dd. 1H. J=8.3 Hz and 1.4 Hz). 7.45 (dd. 2H. 
J=8.8 Hz and 0.98 Hz). 4.35^.45 (m. 4H). 1.45 (t. 3H. J-7.2 Hz), and 1.35 ppm (L 
20 3H,J=7.1Hz). 

Elemental Analysis for CaHwFaNO*: 
Calculated: C. 62.22; H. 4.48; N, 3.46. 
Found: C. 62.27; H. 4.39; N. 3.41. 

25 Step 4 

{1.EthyWH4-(trffluoromethoxy)phenyl].1H^ndo|.3.yl}(oxo)acetlcacld 

Following the procedure described in Step 4 of Example 2. ethyl 2-[6-(4. 
trifluoromethoxyphenyl).1-ethyl-1H-indol.3.yn.2-oxoacetate (0.156 g. 0.385 mmol) 
was converted to the title compound as a yellow solid (0.121 g, 83%). mp: 204-205»C. 
Mass spectrum (+APCI. [M+H] +) m/z 378; 1hnmR (400 MHz, DMSO-d,): 613.8-14.0 
(br s. 1H). 8.55 (s. 1H). 8.25 (dd. 1H. J=8.3 Hz and 0.49 Hz). 8.0 (t. 1H. J« 0.73 Hz). 
7.85-7.90 (m. 2H). 7.65 (dd. 1H. J= 8.3 Hz and 1.5 Hz). 7.45 (dd. 2H. j=8.8 Hz and 
0.98 Hz). 4.45 (q. 2H. J=7.2 Hz), and 1.45 ppm (t. 3H. J=7.2 Hz). 
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Elemental Analysis for Ci9Hi4F3N04: 
Calculated: C. 60.48; H, 3.74; N, 3.71. 
Found: C. 60.39; H. 3.52; N, 3.61. 

Example 4 

{1-Ethyl-6.[4Kti1fluoromethyl)phonyO-1H^ndol.3.yl>(oxo)aceticacld 
Step 1 

6-{4-TrifIuoromethylphenyI).l^thyl.1W.|ndole 

Following the procedure described In Step 2 of Example 2. 6-bromo-1-ethy|.1A^ 
indole (0.400 g , 1.78 mmol). was coupled to 4.trifluoromethylbenzene boronic acid 
(0.348g. 1.83 mmol), using tetrakis(triphenylphosphine) palladium (0.0668g. 0.0578 
mmol). and sodium cart>onate (0.769 g. 7.26mmol) in water (3.6 mL). ethanol (1.5 
mL). and toluene (8 mL). Purification by flash chromatography using hexane as an 
eluant yielded the title compound as a yellow oil (0.289 g. 56 %). IhNMR (300 MHz, 
DMSO-de): S7.95 (d. 2H. J= 7.7 Hz). 7.9 (s. 1H). 7.8 (d. 2H, J= 7.7 Hz). 7.65 (d. IN.' 
J= 7.7 Hz). 7.5 (d. 1H. J=1.5 Hz). 7.45 (d. 1H. J=7.7 Hz). 6.45 (d. 1H. J « 2.3 Hz). 4.3 
(q. 2H. J= 6.9 Hz) and 1 .4 ppm (t. 3H. J=6.9 Hz). 

Step 2 

Ethyl 2-[6-(4- trifIuoromethylphenyl).1^thyM«-indol.3.yl].2.oxoacetate 

Following the procedure described in Step 3 of Example 1, ethyl 2-[6-(4. 
trifluoromethylphenyl)-1-ethy|.1H.indoI-3-yll-2-oxoacetate was prepared from 6.(4- 
trifluoromethylphenyl).1^thy|-1Wndole (0.289g. 0.999 mmol). oxalyl chloride (0.10 
mL. 1.1 mmol). and ethanol (2 mL). Purification by flash chromatography using 3- 
10% ethyl acetate in hexane as an eluant yielded the title compound as a yellow solid 
(0.145g. 37%). mp: 139-141 'C. Mass spectrum (+APCI. [M+H]+) m/^ 390; ^HNMR 
(400 MHz. DMSO-d.): 8 8.55 (s. 1H). 8.25 (d. 1H. J=8.3 Hz). 8.05 (d. 1H. J=0.98 Hz). 
8.0 (d. 2H. J=8.3 Hz). 7.85 (d. 2H. Hz). 7.7 (dd. 1H. J=8.3 Hz and 1.5 Hz). 4.45 
(q. 2H. J=7.2 Hz). 4.4 (q. 2H. J=7.1 Hz). 1.45 (t. 3H. J=7.2 Hz), and 1.35 ppm (t 3H 
^7. 1Hz). ' ' 
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Elemental Analysis for C^HisFsNOs: 
Calculated: C, 64.78; H. 4.66; 3.60. 
Found: C, 64.67; H. 4.56; N. 3.54. 

5 Step 3 

{1-Ethyl-6-[4-(tiifluoromethyi)plienyq-1H-indol-3-yl}(oxo)aceticacid 

Following the procedure described In Step 4 of Example 2, using ethyl 2-[6-(4- 
trTfluoromethylphenyl)-1-ethyHH-indol-3-yl]-2-oxoacetate (0.0987g, 0.253 mmol), 
and 1N sodium hydroxide (0.76 mL. 0.76 mmol) in methanol (5 mL), 2-[6-(4- 
trifluoromethylphenyl)-1-ethyl-1H-indol-3-yO-2-oxoacetic add (0.0714g. 78%) was 
prepared as a yellow solid, mp 247-248 "'C. Mass spectrum (+APCI. [M+H]+) /n/i 
362; 1HNMR (400 MHz, DMSO-d«): 5 13.7-14.1 (br s. 1H). 8.55 (s, 1H). 8.3 (d. 1H, 
J=8.3 Hz). 8.05 (d. 1H. J=0.98 Hz). 8.0 (d, 2H. J=8.1 Hz), 7.8 (d, 2H. J=8.5 Hz). 7.7 
(dd. 1H. Js8.5 Hz and 1.6 Hz), 4.45 (q. 2H, J=7.2 Hz), and 1.45 ppm (t. 3H. J=7.2 
Hz). 

Elemental Analysis for CigHuFsNOa: 
Calculated: C. 63.16; H, 3.91; N. 3.88. 
Found: C. 62.91; H. 3.67; N. 3.73. 

Example 5 

{1-Benzyl-6-[4-(trifluoromethoxy)phenyq-1 HHndol-3-yl}(oxo)acetic acid 
Stepi 

25 1-Benzyl<6-bromo>1H-indole 

A solution of 6-bromolndole (5.0 g. 26 mmol) in dry DMF (45 mL) was cooled In an 
ice bath. Sodium hydride (2.2g of 60% dispersion in oil. 55 mmol) was added. After 
stirring for 30 minutes under nitrogen at room temperature, the reaction mixture was 
30 cooled In an ice bath, and ben^ bromide (6.1 mL. 51 mmol) was added. After 
stirring for one hour at room temperature, the reaction mixture was poured into 
excess water, acidified with 2N hydrochloric add and extracted with ethyl acetate. 
The organic phase was then washed with water and brine, then dried over anhydrous 
magnesium sulfate and evaporated to dryness. Purification of the residue by flash 
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chromatography using hexane as an eluant and drying for 30 minutes at 60»C yielded 
1-benzyl-6-bromo-1H-indole (5.83g. 80%) as a waxy solid, mp: Q5-88»C. Mass 
spectmm (+ESI. [M+H]-) m/z 286; 1hNMR (500 MHz, DMSO-dg): 57.7 (d. 1H. 
J=0.61 Hz). 7.50-7.55 (m. 2H). 7.30 ft 2H. J=7.3 Hz). 7.2-7.25 (m. 1H), 7.2 (d. 2H. 
J=8.4 Hz). 7.15 (dd. 1H. J=8.4 Hz and 1.7 Hz). 6.5 (dd. 1H. J=3.1 Hz and 0.77 Hz), 
and 5.45 ppm (s, 2H). 

Step 2 

1-Benzyl-6-(4-trifluoromethoxylphenyl)-1N-lndole 



The mixture of 1-benzyl-6-bromo-1H-lndole (0.272g. 0.950 mmol). 4-trifuoromethoxy- 
benzeneboronic acid (0.217 g. 1.05 mmol). tetrakis(triphenylphosphine) palladium 
(0.0340 g. 0.0294 mmol) and sodium carbonate (0.405g. 3.82 mmol) In water (1.9 
mL). ethanol (1 mL) and toluene (5 mL) was heated at reflux for 5 hours. The 
5 mixture was cooled to room temperature and evaporated to dryness. The residue 
was partitioned in methylene chloride and water. The organic phase was washed 
with brine, dried over anhydrous magnesium sulfate and evaporated to dryness. The 
residue was purified by flash chromatography using hexane as an eluant affording 
the title compound as thick yellow oil. ""HNMR (200 MHz, DMSO-de): 67.8 (d. 3H. 
) J=7.7 Hz). 7.65 (d. 2H. ^=7.7 Hz). 7.55 (d. 2H. J=2.0 Hz). 7.2-7.5 (m, 5H). 6.55 (d. 
1H, J=1.5 Hz), and 5.5 ppm (s. 2H). 

Steps 

Ethyl 2-[1 -benzyl-6-(4^uoromethoxylphenyl)-1 H-indo|.3-yl]-2-oxoacetate 

Following the procedure described in Step 3 of Example 1. ethyl 2-[1-benzyl-6-(4. 
trifluoromethoxyphenyl)-1H-indol.3-yl]-2-oxoacetate was prepared from 1-benzyl-6- 
(4-trifluoromethoxyphenyl)-lH.indole (1.20 g. 3.27 mmol). oxalyl chloride (0.85 mL, 
10 mmol) In THF (20 mL), and ethanol (5 mL). Purification by flash chromatography 
(Biotage apparatus) using 5-10% ethyl acetate In hexane as an eluant yielded the 
title compound as a yellow gum (0.1 28g. 84%). IhNMR (300 MHz, DMSO-de): 5 8.7 
(s. 1H). 8.25 (d. 1H. J=7.7 Hz). 8.0 (s. 1H). 7.8 (d. 2H. J= 7.7 Hz). 7.65 (dd. 1H. J=7.7 
Hz and 0.77 Hz). 7.45 (d. 2H. J=7.7 Hz). 7.25-7.4 (m. 5H). 5.65 (s. 2H). 4.35 (q. 2H. 
J=7.2 Hz), and 1 .35 ppm (t. 3H, J=7.2 Hz). 
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Step 4 

{1 ■Ben2yl-6.I4^trffluoromethoxy)phenyl].1 H-indol-3.ylMoxo)acetlc acid 

5 A mixture of ethyl 2-[1-benzyl-6-(4-trifluoromethoxyphenyl)-1H-indol-3-yl]-2- 
oxoacetate (1.27g, 2.72 mmol), potassium hydroxide (0.539 g, 9.61 mmol) in THF 
(12 mL) and water (12 mL) was stirred at room temperature for 3.5 hours. The 
mixture was poured Into excess water, acidified with 2N hydrochloric add, and 
extracted with ethyl acetate. The organic phase was washed with water and brine. 

10 dried over anhydrous magnesium sulfate, and evaporated to dryness. The residue 
was dried under vacuum at 92 "C for 15 hours to yield the title compound (0.985 g. 
82%) as a yellow solid. A sample ciystallized from isopropanol gave a solid, mp: 
202-204°C (dec). Mass spectrum (+APCI, [M+HJ+) 440; ^HNMR (400 MHz, 
DMSO-de): 5 13.8-14.2 (br s. 1H). 8.7 (s. 1H). 8.25 (d. 1H. J= 8.3 Hz). 7.95 (t 1H. 

15 J:^.73 Hz). 7.8-7.85 (m. 2H). 7.65 (dd, 1H, J= 8.3 Hz and 1.5 Hz). 7.45 (d. 2H, J=8.8 
Hz). 7.25-7.4 (m. 5H), and 5.65 ppm (s. 2H). 
Elemental Analysis for C24HieF3N04: 
Calculated: C. 65. 61; H. 3.67; N. 3.19. 
Found: C. 65.59; H. 3.54; N. 3.18. 

20 

Example 6 

{1 ■Benzyl-6-I4-(trlfluoromethyl)phenyll-1 H-lndo|.3-yl}(oxo)acetic acid 
Stepi 

25 1-Benzy|.6-[4-(trifluoromethyi)phenyl]-1H-lndole 

Following the procedure described in Step 2 of Example 5. l-benzyl-S-bromo-l/^ 
indole (0.490g, 1.71 mmol). was coupled to 4-trifluoromethylbenzeneboronlc add 
(0.376 g, 1.98 mmol). using tetrakis(triphenylphosphine) palladium (0.0663 g. 0.057 
mmol) and sodium carbonate (0.733 g. 6.92 mmol) in water (3.5 mL). ethanol (2 mL) 
and toluene (10 mL). Purification by flash chromatography using 0-1% ethyl acetate 
in hexane as an eluant yielded the title compound as a yellow solid (0.426 g. 71%). 
mp: 83-85"'C. IhNMR (300 MHz, DMSO-d^): 57.9 (d. 3H. J=7.7 Hz). 7.8 (d. 2H. 
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>7.7 Hz). 7.7 (d. 1H. J=7.7 Hz). 7.6 (d. IN. J=3.9 Hz). 7.4 (d. 1H. J=7.7 Hz). 7.2-7.4 
(m. 5H). 6.55 (d. 1H. J=2.3 Hz), and 5.55 ppm (s. 2H). 

Step 2 

Ethyl 2-{1 -benzyl-6-[4-(trifluoromethyl)phenyq-1 H-indoi-3-yl}-2-oxoacetate 

Following the procedure described in Step 3 of Example 1. ethyl 2-[1-benzyl-6-(4- 
trifluoromethyl)-1H-indol-3-yl]-2-oxoacetate was prepared from 1-benzyl-6-[4- 
{trifluoromethyl)phenyl]-1H-lndoie (0.392 g. 1.12 mmol). oxaiyi chloride (0.11 mL, 1.2 
mmol), and ethanol (1.4 mL). Purification by flash chromatography using 5-10% 
ethyl acetate in hexane as an eluant followed by trituration with hexane yielded the 
title compound as a light yellow solid (0.314g, 62%), mp: 109-1 lO^C. Mass spectrum 
(+APCI, (M+H]+) m/z 452; ^HNMR (400 MHz. DMSO-tfe): 5 8.75 (s. 1H), 8.25 (d. 1H, 
J=8.3 Hz), 8.05 (d, 1H. J=0.98 Hz). 7.95 (d. 2H, J=8.1 Hz), 7.8 (d, 2H. J= 8.3 Hz). 7.7 
(dd. 1H. J=8.3 Hz and 1.5 Hz). 7.25-7.35 (m. 5H), 5.7 (s. 2H). 4.35 (q. 2H. J= 7.2 
Hz), and 1.35 ppm (t, 3H. J=7.1 Hz). 
Elemental Analysis for C^HaFaNOa* 0.25 H2O: 
Calculated: C. 68.49; H, 4.53; N, 3.07. 
Found: C. 68.24; H. 4.46; N. 3.10. 

Steps 

{1 -Benzyl-6-[4-(trifluoroinethyl)phenyl]-1 H-lndo!-3-yl}(oxo)acetic acid 

Following the procedure described in Step 4 of Example 5. {1-benzyl-6-[4- 
(trifluoromethyl)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared from ethyl 2-[1- 
benzyl-6-(4- trifluoromethyl)-1H-jndol-3-yl]-2-oxoacetate (0.208 g. 0.461 mmol) using 
IN sodium hydroxide (1.4 mL, 1.4 mmol) in ethanol (12 mL). The title compound 
was obtained as a light yellow solid (0.155 g. 80%), mp: 223-224°C (dec). Mass 
spectrum (+APCI, [M+H]+) m^424; ""HNMR (400 MHz, DMSO-dg): 5 13.95-14.05 (br 
s, 1H), 8.75 (s. 1H). 8.3 (dd. 1H, ^=8.3 Hz and 0.49 Hz). 8.05 (d. 1H. J=0.98 Hz), 7.9 
(d. 2H. J=8.3 Hz). 7.8 (d. 2H, J= 8.3 Hz), 7.7 (dd, 1H, J=8.3 Hz and 1.7 Hz). 7.25- 
7.35 (m. 5H). and 5.7 ppm (s, 2H). 
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Elemental Analysis for Ca^HieFaNOa • 0.10 HjO: 
Calculated: C, 67.80; H. 3.84; N. 3.29. 
Found: C. 67.58; H. 3.63; N. 3.29. 

5 Example 7 

{H4-(tert^utyI)ben2ylJ^I4-(trffluorometh^^ 

Stepi 

10 6^romo-H4.(tert-biityl)benzyn.lH.jndole 

Following the procedure described In Step 1 of Example 5. 6.Bromo-H4.(tert- 
butyi)benzyl]-1H-indole was prepared from e-bromoindole (6.00 g. 30.6 mmd) and 
1-(bromomethylH-(terf.butyl)benzene (11.2 mL. 60 mmol). using sodium hydride 
(2.429 of 60 % dispersion in oil. 60.5 mmol) in dry DMF (60 mL). Flash 
chromatography on a Biotage apparatus using hexane as an eluant yielded the title 
compound as green syrup (8.23 g. 79 %). IhNMR (200 MHz, DMSCVd,): 8 7 75 (s 
1H). 7.5 (t. 2H. J=6.1 Hz). 7.35 (d. 2H. J=6.1 Hz). 7.0-7.2 (m. 3H). 6.5 (d. 1H. J=2 6 
Hz). 5.2 (s. 2H). and 1.3 ppm (s. 9H). 
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Step 2 

1-[4^tert-Butyl)ben2yO^.£4^trifluoromethyl)phenyl].1//^ndole 

Following the procedure described In Step 2 of Example 5. 6-bromc^i-[4.(tert4>utyl> 
benzyO-IWndole (0.490g. 1.43 mmol) was coupled to 4-trifluoromethylben2ene- 
boronic add (0.300 g. 1.58 mmol). using tetrakis(triphenylphosphine) palladium 
(0.05e0g. 0.0484 mmol) and sodium carbonate (0.615 g. 5.80 mmol) in water (2 8 
mL). ethanol (1.4 mL) and toluene (10 mL). Purification by flash chromatography 
using hexane as an eluant afforded H4-(terf-butyl)benzyO-6.[4.(trifluoromethyl). 
phenyO-IH-lndole as a white solid (0.392 g. 67%). mp 134-135»C. 1hNMR (200 
MHz, DMSO^s): 5 7.85 (d. 3H. J.7.7 Hz). 7.75 (d. 2H. J=7.7 Hz). 7.65 (d. 1H J=7 7 
Hz). 7.55 (d. 1H. J=4.1 Hz). 7.25-7.4 (m. 3H). 7.15 (d. 2H. J=7.7 Hz). 6.5 (d. 1H 
J=2.6 Hz). 5.45 (s. 2H). and 1.2 ppm (s. 9H). 
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Steps 

Ethyl 2-{1 -[4-(teit-biJtyl)benzyq-6-[4-(trifluoromethyl)phenyl]-1 H.indol-3-yl}.2- 
oxoacetate 

5 Following the procedure described in Step 3 of Example 1. ethyl 2-{H4-(fert.butyl)- 
benzyO-6-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl>-2-oxoacetate was prepared from 
1-[4-(tert-butyl)benzyl]-6-[4-(trifluoromethyl)phenyl]-1H-indole (0.382 g, 0.932 mmol). 
oxalyl chloride (0.09 mL. 1 mmol). and ethanol (2 mL). Purification by flash 
chromatography using 2.5-10% ethyl acetate in hexane as an eluant followed by 

1 0 drying at 65°C for 50 minutes yielded the title compound as a light yellow solid (0.267 
g, 56%), mp; 164.165»C. Mass spectrum (+APCI, [M+HJ+) m/z 508; ""HNMR (400 
MHz, DMSO-ds): 5 8.7 (s. 1H). 8.25 (d. 1H. J=8.3 Hz). 8.1 (d. 1H. J=0.98 Hz). 7.95 
(d. 2H. J=8.1 Hz), 7.8 (d. 2H. J= 8.3 Hz). 7.7 (dd. 1H. J=8.3 Hz and 1.5 Hz). 7.35 (d. 
2H, J=8.3 Hz), 7.30 (d. 2H. J=8.3 Hz), 5.65 (s, 2H), 4.35 (q, 2H. J= 7.2 Hz). 1.35 (t, 

15 3H, J=7. 1 Hz), and 1 .2 ppm (s. 9H). 
Elemental Analysis for C30H28F3NO3: 
Calculated: C. 70.99; H, 5.56; N. 2.76. 
Found: C. 70.71; H. 5.50; N. 2.67. 

20 Step 4 

{1-I4.(fert.Butyl)benzyl]^I4.(trifluoromethyl)phenyI].1H-lndol-3-yl}(oxo)acetlc 
acid 

Following the procedure described in Step 4 of Example 5, {1-[4-(ferf-butyl)benzyl]- 
6-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared from ethyl 2- 
{1-I4-(fert-butyl)benzyl].6-[4-(trifluoromethyI)phenyl]-1H-indol-3-y!}-2-oxoacetate 
(0.185 g. 0.365 mmol). using IN sodium hydroxide (1.1 mL. 1.1 mmol) and ethanol 
(10 mL). The title compound was obtained as a yellow solid (0.137 g. 78%), mp 205- 
206»C (dec). Mass spectrum (-ESI. M") m/z 479; 1hNMR (400 MHz, DMSO-de): 
6 13.8-14.1 (br s, 1H), 8.75 (s. 1H), 8.3 (dd, 1H. J=8.3 Hz and 0.49 Hz). 8.05 (d, 1H, 
J=0.98 Hz), 7.95 (d. 2H, J=8.3 Hz), 7.8 (d, 2H, J= 8.3 Hz). 7.7 (dd. 1H, J=8.3 Hz and 
1.5 Hz). 7.35-7.4 (m. 2H). 7.25-7.3 (m. 2H), 5.65 (s. 2H). and 1.2 ppm (s, 9H). 
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Elemental Analysis for C2BH24F3NO3: 
Calculated: C. 70.14; H. 5.04; N. 2.9Z 
Found: C. 69.79; H, 5.04; N. 2.92. 

5 Example 8 

{H4-(tert-Butyl)benzya^4^ti1fluoromethoxy)phenya.1H^ndol.3^}(oxo)ac^^^ 
acid 

Stepi 

10 1-[4H<ert.Butyl)benzyn^.[4Ktrlfluoromethoxy)phenyn.1H^ndole 

Following the procedure described in Step 2 of Example 5. 6-bromo-1-[4-(terf.butyl)- 
ben2yl].1H-indole (0.488g. 1.43 mmol) was coupled to 4.trifluoromethoxybenzene 
boronic acid (0.329 g. 1.60 mmol). using tetrakis(triphenylphosphine) palladium 
(0.0574g. 0.0496 mmol) and sodium carbonate (0.617 g. 5.82 mmol) in water (2.8 
mL), ethanol (1.4 mL) and toluene (10 mL).. Purification by flash chromatography 
using hexane as an eluant yielded 1-[4-(tert-butyI)benzyl]-6-I4^trifluoromethoxy)- 
phenyG-IH-indole as a white solid (0.372 g, 61%). mp 100-102»C. 1hNMR (200 MHz, 
DMSO-cfs): 57.8 (d. 3H. J=8.5 Hz). 7.65 (d. 1H. J=8.5 Hz). 7.55 (d. 1H. J=3.5 Hz). 
7.3-7.5 (m. 5H). 7.15 (d, 2H. J=7.5 Hz). 6.5 (d. 1H. J=3.5 Hz). 5.45 (s. 2H). and 1.2 
ppm (s, 9H). 

Step 2 

Ethyl{H4Kterf.butyl)beri2ya.6-I4Ktfifluoromethoxy)phenylJ.1//.|ndoW^(oxo). 
25 acetate 

Following the procedure described in Step 3 of Example 1. ethyl {1-[4-(fe/t-butyl)- 
benzyr.S.r4^trifluoromethoxy)phenyl].1Wndol-3.yl}(oxo)acetate was prepared from 
H4.(*ertHJutyl)benzyll-6-[4KtrlfluofomethQxy)phenylJ.1Wndole (3.52 g. 8.31mmol). 
Qxalyl chloride (2.9 mL. 33 mmol) and ethanol (10 mL). Purification by flash 
chromatography using 10% fert-butyl methyl ether in hexane as an eluant and 
crystallization from acetonitrile yielded the title compound as a light yellow solid (2.69 
g. 62%). mp: 146-14r>C. Mass spectmm (+ESI. [M+HJ+) m/z 524; 1hnmR (500 
MHz. DiyflSCMe): 88.7 (s. 1H). 8.25 (d. 1H. J=8.4 Hz). 8.0 (d. 1H. J=0.61 Hz). 7.85 
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(d. 2H. J=8.9 Hz). 7.65 (dd. 1H. J=8.3 Hz and 1.5 Hz). 7,45 (d. 2H, J=8.2 Hz). 7.35 
(d. 2H, J=8.4 Hz). 7.30 (d, 2H. J=8.4 Hz). 5.65 (s. 2H), 4.35 (q. 2H, J= 7.1 Hz). 1.35 
(t. 3H. J=7.1 Hz), and 1.2 ppm (s. 9H). 
Elemental Analysis for C30H28F3NO4: 
5 Calculated: C. 68.82; H, 5.39; N. 2.68, 
Found: C. 68.56; H. 5.19; N. 2.88. 

Step 3 

{1-[4-(tert-Butyi)benzyi]-6-[4-(trifIuoromethoxy)phenyl]-1H-indol-3-yl^^ 
10 acid 

Following the procedure described In Step 4 of Example 5, {1-[4-(ferf-butyl)benzyl]- 
6-[4-(trifluoromethoxy)phenyl]-1H-fndol-3-yl}(oxo)acetic add was prepared from ethyl 
2-{1 -[4-(fe/t-butyl)benzyl]-6-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}-2-oxoacetate 
15 (2.53 g. 4.83 mmol) using potassium hydroxide (0.897 g, 16.0 mmol) in THF (25 mL) 
and water (25 mL). Crystallization from acetpnitrile and drying for 24 hours at 92^C 
yielded the title compound as a yellow solid (1.51 g. 63%), mp: 183-186'*C. Mass 

spectrum (-ESI. [M-H]") /n/z 494; ^HNMR (500 MHz, DMSO-cfe): 5 13.8-14.1 (br s. 
1H), 8.7 (s. 1H), 8.25 (d, 1H. J=8.4 Hz). 8.0 (s, 1H), 7.85 (d. 2H, J=8.7 Hz). 7.60 (d. 
20 1H. J=9.0 Hz), 7.45 (d. 2H. J=8.3 Hz), 7,35 (d. 2H, J=8,4 Hz). 7.30 (d. 2H. J=8.4 Hz). 
5.65 (s, 2H). and 1 .2 ppm (m, 9H), 
Elemental Analysis for C28H24F3NO4: 
Calculated: C. 67.87; H. 4.88; N. 2.83. 
Found: C. 67.92; H. 4.72; N, 2.72. 

25 

Example 9 

{1 •Benzyl-5-[4-(trifluoromethyl)phenyl]-1 H-indol-3-yi}(oxo)acetic acid 
Stepi 

30 1 -Benzyi-5-bromo-1 H-indole 

The title compound was prepared from 5-bromoindole (5.02 g. 25.6 mmol) and 
benzyl bromide (6.7 mL. 56 mmol), following the procedure described in Step 1 of 
Example 5. Purification by flash chromatography on Biotage apparatus using 
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hexane as an eluant yieWed 1-beazy^54,romo-lH4ndole as a white solid (5.69 g 
7B%), mp 93-95-C. Mass spectrum (+ESI. [M^H]*) m/z 286; 1hnMR (500 MHz 
PMSO-..,: 87.7 (d. 1H. .=1.8 Hz). 7.55 (d. 1H. J= 3.1 Hz). 7.4 (d. 1H. .^.7 Hz) 
7.15-7.30 (m. 6H). 6.45 (dd. 1H. J=3.2 H^'and 0.6 Hz), and 5.45 ppm (s. 2H). 
Elemental Analysis for CisHiaBrN: 
Calculated: C, 62.96; H. 4.22; N. 4.89. 
Found: C. 63.36; H. 4.31; N, 4.73. 

Step 2 

1-Ben2y|.5-[4KtrmuoromethyI)phenyn.1«.|ndole 

Following the procedure described In Step 2 of Example 5 l.benzyl-5-bromo.lHL 
■ndole (2.22 g . 7.76 mmol) was coupled to 4-trifluoromethylphenyl boronic add (1 62 
g. 8.54 mmol). using tetrakls(triphenylphosphine) palladium (0.892 g. 0.772 mmol) 
and potassium carbonate (4.29 g. 31.1 mmol) In water (17 mL). ethanol (4 mL). and 
toluene (37 mL). Purification by flash chromatography using 0.5-1.0 % ethyl acetate 
.n hexane as eluant afforded the title compound as a light yellow solid (0 317 g 
120/0). 1HNMR (200 MHz, DMSO-d,): 6 7.7-8.0 (m. 5H). 7.4-7.6 (m. 3H). 7.15-7.4 (m' 
5H). 6.6 (d, 1 H. J=3.6 Hz), and 5.45 ppm (s. 2H). 

Steps 

Ethyl2.{1.benzy|.5.[4-(trffluoromethyl)phenyq.1//^„doI.3.yl>.2.ox^^ 

Ethyl 2-{1-benzyl-5^4-(trlfluoromethyl)phenyl].1«.indol-3-yl^2-oxoacetate was 
prBpared from 1-Ben2y|.5.[4-(trifluoromethyl)phenylI-iW-indoIe (0.307 g 0 874 
mmd). oxa^ chloride (0.29 mL. 3.3 mmol). and ethanol (3 mL) fol.ov.ng ' the 
procedure described In Step 3 of Example 1. The compound was purified by flash 
Chromatography using 10-20% ethyl acetate in hexane as an eluant and dried for 20 
minutes at 60 »C to give a light yellow solid (0.249g. 630/0). mp: 99-100 «C 1hNMR 
(2^ MHz, DMSO-de): 6 8.8 (s. 1H). 8.5 (s. 1H). 7.6-7.95 (m. 6H). 7.25-7.4 (m. 5H). 
5.65 (s. 2H). 4.35 (q. 2H. J=7.7 Hz), and 1.35 ppm (t. 3H. J=7.7 Hz). 
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Step 4 

{1 -Benzyi-H4-(trmuoroinethyl)phenyq-1 H-indol-3-yl}(oxo)acetic acid 

Following the procedure described In Step 4 of Example 5 {1-benzyl-5-[4-(trifluoro- 
methyl)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared from ethyl 2-{1-ben2yl-5- 
[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}-2-oxoacetate (0.232 g. 0.515 mmol). 
potassium hydroxide (0.113 g, 2. 37 mmol) in THF (3 mL) and water (3 mL). The 
compound was dried for 2.5 hours at 60 °C to yield a light yellow solid (0.181 g, 
83%). mp: 201-202 °C (dec). Mass spectrum (-APCI. [M-H]") m/z 422; IhNMR (400 
MHz, DMSO-de): 5 13.8-14.2 (br s. 1H). 8.75 (s. 1H). 8.5 (d. 1H. J=1.7 Hz). 7.9 (d. 
2H. J=8.3 Hz). 7.8 (d, 2H. J=8.5 Hz). 7.7 (d. 1H. J^.S Hz). 7.65 (dd, 1H. J=8.6 Hz 
and 1.8 Hz). 7.25-7.35 (m, 5H), and 5.65 ppm (s. 2H). 
Elemental Analysis for C24H16F3NO4: 
Calculated: C. 68.08; H, 3.81; N. 3.31. 
Found; C. 67.99; H, 3.63; N. 3.29. 

Example 10 

{6-I4-(fert-Butyl)phenyl]-1-fnethyMH-lndol-3.yl}(oxo)ace«cacid 
Step1 

6-[4-(tert-Butyl)phenyll.1 -methyl-l H-indole 

Following ttie procedure described in Step 2 of Example 5, 6-bromo-1-methyl-1/+. 
indole (1.12 g , 5.33 mmol) was coupled to 4-(fert-butyl)phenylboronic add (1.07 g, 
6.00 mmol). using tetral<ls(triphenylphosphine) palladium (0.655 g. 0.567 mmol), and 
potassium carbonate (2.94 g. 21.3 mmol) in water (10.6 mL). ethanol (2.2 mL), and 
toluene (23 mL). Purification by flash chromatography (Biotage apparatus) using 0- 
1% ethyl acetate in hexane as an eluant then drying at 60 'C yielded 6-[4-(te/f- 
butyl)phenyQ-1-n)ethyl-1H-indole as a yellow solid (0.790 g. 56%), mp: 92-94'*C. 
1HNMR (200 MHz. DMSO-ofe): B 7.55-7.7 (m. 5H). 7.45 (d. 2H. J=7.S Hz). 7.3 (d. 2H. 
J=8.5 Hz). 6.6 (d. 1H, J=3.5 Hz). 3.9 (s. 3H). and 1.3 ppm (s, 9H). 
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Step 2 

Ethyl 2-{6-[4-(ferf4)utyl)phenyl].1-m8thyMWndol-3^2-oxoacetate 

Ethyl 2-{6-[4-(fert.biJtyl)phenyf]-1-methyl-1H-indol-3-yl}-2-oxoacetate was prepared 
from 6-[4-(fe/f-butyl)pheny(I-1-methyMW-indole (0.230 g. 0.874 mmol), oxalyl 
chloride (0.16 mL. 1.8 mmol). and ethanol (2 mL) following the procedure descrit)ed 
in Step 3 of Exannple 1. The compound was purified by HPLC using 30% ethyl 
acetate in hexane as the mobile phase and dried for 20 minutes at 60°C to yield a 
light yellow solid (0.141 g. 44%). IhNMR (300 MHz, DMSO-da): 5 8.5 (s, 1H), 8.2 (d. 
1H, J=8.3 Hz). 7.9 (s. 1H). 7.7 (d. 2H. J=7.5 Hz). 7.65 (d. 1H. J=9.0 Hz). 7.5 (d. 2H. 
J=7.5 Hz). 4.35 (q, 2H. J^7.5 Jz), 3.95 (s. 3H). and 1.3-1.4 ppm (m. 12H). 

Steps 

{6-[4^teft-Butyl)phenylH-<nethyi-1H-lndol-3-y|}(oxo)acetic acid 

Following the procedure described in Step 4 of Example 5, {6-[4-(ferf-butyl)phenyl]- 
1-methyl-1H-lndol-3-yl}(oxo)acetic acid was prepared from ethyl 2-{6-[4-(ferf-butyl)- 
phenyl]-1-methyl-1H-lndol-3-yl}-2-oxoacetate (0.136 g, 0.374 mmol). and potassium 
hydroxide (0.096 g. 1.71 mmol) in THF (10 mL) and water (10 mL). The compound 
was dried for 3 hours at 70 "C to yield a yellow solid (0.0943 g, 75%), mp: 201-202'*C 
(dec). Mass spectrum (-APCI. [M-H]') m/z 334; ^HNMR (400 MHz. DMSO^s): 
6 13.8-14.1 (br s. 1H). 8.5 (s. 1H). 8.2 (d. 1H. J=8.3 Hz). 7.85 (d. 1H. J=0.98 Hz). 7.7 
(dd, 2H. J=6.6 Hz and 2.0 Hz), 7.6 (dd. 1H. J=8.3 Hz and 1.5 Hz). 7.5 (d. 1H. J=8.5 
Hz). 4.0 (s. 3H). and 1.3 ppm (s, 9H). 
Elemental Analysis for C21H21NO3 • 0.20 H2O: 
Calculated: C. 74.40; H, 6.36; N, 4.13. 
Found: C. 74.58; H, 6.13; N. 4.04. 
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Example 11 

[5^4-Acetylphenyl)-1-benzyl-1H-indol-3^(oxo)acetic acid 
Stepi 

5 1 -I4-(1 -Ben2yl-1/y.|ndol^yl)phenyl]-1-ethanone 

A mixture of l-benzyl-S-bromo-IH-indole (1.00 g. 3.49 mmol). 4-acetylphenylboronic 
acid (0.692 g, 4.22 mmol), [1,1'-bis(diphenylphosphino)feiTocene]dichioropailadium 
(II) complex with dichloromethane (1:1) (0.0581 g, 0.0711 mmol), potassium 

1 0 carbonate (0.725 g. 5.25 mmol) in dioxane (35 mL) and water (3.5 mL) was heated at 
65-70''C for 3 hours. The reaction mixture was evaporated to dryness and partitioned 
in ethyl acetate and 2N hydrochloric add. The organic phase was washed with water 
and brine, dried over anhydrous magnesium sulfate and evaporated to dryness. The 
residue was purified by flash chromatography using (1-10% ethyl acetate in hexane 

15 and 10-15% chlorofomn In hexane) to yield 1-[4-(1-ben2yl-1H-indol-5-yl)phenyQ-1- 
ethanone as a buff-colored solid (0.262 g. 23%), mp: 134-135 "C. ^HNMR (300 MHz, 
DMSO-de): 6 7.95-8.1 (m, 3H), 7.85 (d, 2H, J=7.7 Hz). 7.5-7.65 (m, 3H). 7.2-7.4 (m. 
5H), 6.6 (d. 1H, J=2.5 Hz), 5.5 (s. 2H), and 2.6 ppm (s. 3H). 

20 Step 2 

Ethyl 2-[5-(4-acetylphenyl)-1-benzyl-1/y-lndol-3-yl]-2-oxoacetate 

Ethyl 2-[5-(4-acetylphenyl)-1-benzyl-1H-indol-3-yl]-2-oxoacetate was prepared from 
1-f4-(1-benzyl-1W-indol-5-yI)phenyll-1-ethanone (0.255 g, 0.784 mmol), oxalyl 

25 chloride (0.14 mL, 1 .6 mmol), and ethanol (2 mL). following the procedure described 
in Step 3 of Example 1. Purification by flash c^insmatography using 30-50% 
chlonsfonn in hexane as an eiuant and drying at 55**C yielded a brownish solid 
(0.243g, 73%). IrNMR (300 MHz, DMSO-cfe): 68.75 (s. 1H), 8.5 (s, 1H). 8.05 (d. 
2H. J=9.2 Hz), 7.8 (d, 2H. ^=7.7 Hz). 7.7 (q, 2H. J=8.5 Hz), 7.25-7.4 (m, 5H). 5.65 (s. 

30 2H). 4.35 (q. 2H. J=7.2 Hz). 2.6 (s, 3H). and 1 .35 ppm (t. 3H. J=7.3 Hz). 
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Step 3 

[5-(4^etylphenyl)-14}enzyM H-indoi-3-yq(oxo)acetic acid 

[5-(4-Acetylphenyl)-1-ben2yl-1H-indol-3-yq(oxo)acetic acid was prepared from ethyl 
5 [5-(4-acety;phenyl)-1-benzyl-1H-lndol-3-y!](oxo)acetate (0.225 g. 0.529 mmol). and 
potassium hydroxide (0.104 g. 1.85 mmol) In THF (7 mL) and water (7 mL) according 
to the procedure described in Step 4 of Example 5. After drying for 15 hours at 
se^C, the title compound was obtained as a tan solid (0.166 g, 79%). mp: 213-214''C 
(dec). Mass spectrum (-APCI, [M-H]-) m/z 396; IhNMR (400 MHz, DMSO-de): 

10 5 8.75 (s. 1H). 8.5 (d. 1H. J=1.7 Hr). 8.05 (d. 2H. Ja8.3 Hz). 7.8 (d. 2H. J=8.3 Hz). 
7.7 (d. 1H. J=8.8 Hz), 7.65 (dd. 1H. J=8.7 Hz and 1.6 Hz). 7.25-7.4 (m. 5H), 5.65 (s. 
2H). and 2.6 ppm (s. 3H). 
Elemental Analysis for C2sHi«N04 • 0.50 H20: 
Calculated: C. 73.87; H, 4.96; N, 3.45. 

15 Found: C. 73.54; H, 4.64; N. 3.32. 

Example 12 

{1 -Benzyl-5-[4^trifluoromethoxy)phenyq-1 H-indoi-3-yl}(oxo)acetic acid 
20 Step 1 

1 •Benzyl-5-[4^trifiuoromethoxy)phenyl]-1 //-indole 

1-Benzyl-5-l4-(trifluoronrjethoxy)phenyO-1H-indole was prepared by coupling of 1- 
benzyl-5-bromo-1H-lndole (5.2 g, 18 mmol) and 4-trifluoromethoxyphenylbort)nic add 

25 (4.7 g, 23 mmol), using [1,1'-bis(diphenylphosphino)fen-ocene]dichloropalladium (II) 
complex with dichloromethane (1:1) (0.88 g, 1.1 mmol), and potassium carbonate 
(3.8 g, 27 mmol) in dioxane (135 mL) and water (13.5 mL) according to the 
procedure described in Step 1 of Example 11. Purification by flash chromatography 
(Blotage apparatus) using hexane as an eluant yielded the title compound as a light 

30 yellow solid (2.8 g. 42%). mp: 62-63''C. 1 HNMR (300 MHz, DMSO-de): 6 7.85 (s. 1 H), 
7.75 (d, 2H. J=7.7 Hz). 7.5-7.6 (m, 2H). 7.4 (d. 3H. J=7.7 Hz). 7.2-7.35 (m, 5H). 6.6 
(d, 1H. J=3.9 Hz), and 5.45 ppm (s. 2H). 
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Step 2 

Ethyl 2-{1-benzyl-5>[4^trifiuoromethoxy)phenyq.l/Mndol-3-yl}-2-oxoac0tate 

€thyl {1-benzyl-5-[4-(trffluoromethoxy)pheriyQ-1Wndol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-5-I4-{trifluoromethoxy)phenyQ-1H-lndole (2.80 g, 7.62 mmol). 
oxalyl chloride (2.0 mL, 23 mmol). and ethanol (4.5 mL) according to the procedure 
described in Step 3 of Example 1. Purification by flash chromatography using 5-10% 
ethyl acetate in hexane as an eluant then drying at 60°C fumished the title compound 
as a yellow gum (3.05g, 86%). 1hNMR (300 MHz, DMSO-de): 5 8.75 (s. 1H). 8.45 
(s. 1H), 7.8 (d. 2H. ^=9.2 Hz). 7.75 (d. 1H, J=9.2 Hz). 7.6 (d. 1H. J=9.2 Hz), 7.45 (d. 
2H. J=9.2 Hz). 7.3-7.4 (m. 5H). 5.85 (s. 2H). 4.35 (q. 2H. J=7.5 Hz), and 1.35 ppm (t. 
3H. J=7.5 Hz). 

Steps 

{1 -Ben2yl-5-I4-(trifluoromethoxy)phenylJ.1 H-lndol-3.y|}(oxo)acetlc acid 

{1-Benzyl-5-[4-(trifluoromethoxy)phenyil-1H-indol-3-yl}(oxo)acetic acid was prepared 
from ethyl 2-{1-benzyl-5-{4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}-2-oxoacetate 
(0.463 g, 0.991 mmol). potassium hydroxide (0.224 g, 3.99 mmol) in THF (5 mL) and 
water (5 mL) according to the procedure described in Step 4 of Example 5. The title 
compound was obtained as a light yellow solid (0.314 g. 78%), mp 169-171''C. Mass 
spectrum (+APCI. [M+Hf) m^440: ""HNMR (400 MHz, DMSO-de): 5 13.8-14.2 (br s. 
1H). 8.75 (s, 1H). 8.45 (d. 1H. J=1.5 Hz). 7.75-7.8 (m. 2H). 7.7 (d. 1H. J=8.5 Hz). 7.6 
(dd, 1H. J=8.7 Hz). 7.45 (d. 2H. J=8.8 Hz). 7.25-7.35 (m. 5H). and 5.65 ppm (s. 2H). 
Elemental Analysis for C24H16F3NO4: 
Calculated: C. 65.61; H. 3.67; N, 3.19. 
Found: C. 65.59; H, 3.54; N, 3.17. 



-42- 



wo 03/0(NI253 

PCT/IJS<I2/I«344 



10 



Example 13 

{1*en2yl^[4^trmuoroinethyl)phenyll-1H^ndol^Moxo)acetlcacid 
Step1 

1-Benzyl^romo-1/#-indoie 

1-Benzyl-4-bromo-1H.indol8 was prepared from 4-bromo-1H-indole (1.58 g. 8.06 
mmol). sodium hydride (0.680g of 60 % dispersion in oil. 17.0 mmol). and benzyl 
bromide (2.0 mL. 17 mmol) in DMF (15 mL) according to the procedure described in 
Step 1 of Example 5. Purification by flash chromatography (Biotage apparatus) 
using hexane as an eluant yielded a light yellow oil (1.61 g. 70%). 1hnMR (300 
MHz, DMSO-tfe): 5 7.65 (d. 1H. J^3.B Hz), 7.5 (d, 1H. J=7.7 Hz). 7.15-7.35 (m. 6H). 
7.05 (t. 1H. J^7.7 Hz). 6.45 (d. 1H. J=3.1 Hz), and 5.6 ppm (s. 2H). 

15 Step 2 

1-Benzyl-4^4^trinuoromethyl)phenyl]-1f/.^ndole 

1-Benzy|.4-[4-(trlfluoromethyl)phenyO-1«-lndole was prepared by coupling of 1- 
benzyM-bromo-IH-indole (0.428 g. 1.50 mmol). and 4-trifluoromethylphenyIboronic 
acid (0.374 g. 1.97 mmol). using I1.1'-bis(diphenylphosphino)ferrocene]dichloro- 
palladium (II) complex with dichloromethane (1:1) (0.0638 g. 0.0781 mmol). and 
potassium carbonate (0.416 g. 3.01 mmol) in dioxane (15 mL) and water (1.5 mL) 
following the procedure described in Step 1 of Example 11. Purification by flash 
chromatography (Biotage apparatus) using hexane as an eluant yielded the title 
compound as a yellow gum (0.259 g. 490/0). IhNMR (300 MHz, DMSO-d«): 5 7.8- 
7.95 (m. 4H). 7.65 (d. 1H. J= 3 Hz). 7.55 (d. 1H. J=7.5 Hz), 7.15-7.35 (m. 7H). 6.65 
(d. 1H. J=3 Hz), and 5.5 ppm (s, 2H). 

Steps 

Ethyl {1-benzyl^4KtrlfluoromethyI)phenyn.1H.|ndoM.yl>(oxo)acetate 

Ethyl {1-benzy|.4.[4-(trifluoromethyl)phenyl]-lH.|ndol-3.yl}(oxo)acetate was prepared 
from 1-benzyl-4-[4-(trifluoromethyl)phenyl]-1W.indole (0.257 g, 0.731 mmol). oxalyl 
chloride (2.2 mL. 26 mmol), and ethanol (6 mL) according to the procedure described 
in Step 3 of Example 1. Purification by HPLC using 3% ethanol in hexane as the 
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mobile phase afforded the title compound as a hard yellow gum (0.064g. 19%). 
1HNMR (200 MHz, DMSO-cfg): 5 8.7 (s. 1H). 7.7 (d. 3H. J=7.7 Hz). 7.15-7.5 (m. 9H). 
5.65 (s. 2H). 4.25 (q. 2H. J=7.0 Hz), and 1.35 ppm (t. 3H. J^7A Hz). 

Step 4 

{1-Ben2yl-4-[4-(trlfluoromethyl)phenyll-1H-lndol-3.yl}(oxo)acetlcacld 

2-{1-Benzy)-4-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}-2-oxoacetic add was 
prepared from ethyl {1-benzyl-4-[4-(trifluoromethyl)phenyl}-1H-indoi-3-yl}{oxo)acetate 
(0.064g,0.142 mmol). and potassium hydroxide (0.0471 g, 0.839 mmol) in THF (2.5 
mL) and water (2.5 mL) according to the procedure described in Step 4 of Example 
5. The title compound was obtained as a light yellow solid (0.0497 g. 89%), mp: 183- 
184°C. Mass spectojm (+APCI, [M+HJ+) m/z 424; IhNMR (400 MHz. DMSO-tfe): 
5 13.5-14.0 (br s. 1H). 8.65 (s, 1H). 7.65-7.7 (m. 3H), 7.25-7.45 (m. 8H). 7.2 (dd. 1H. 
J=7.3 Hz and 0.73 Hz), and 5.65 ppm (s, 2H). 
Elemental Analysis for C24H16F3NO3 • 0.20 H2O: 
Calculated: C, 67.51; H, 3.87; N. 3.28. 
Found; C, 67.54; H, 3.56; N. 3.17. 

Example 14 

{1-Benzyl-5-[4-(tert-butyl)phenyll-1H-indol-3-yl}(oxo)acetlc acid 
Stepi 

1 -Benzy|.5-[4-(fert-butyl)phenyll-1 H-indole 

-Benzyl-5-[4-(terf-butyl)phenylJ-1WHndole was prepared by coupling 1-benzyl-5- 
bromo-1 H-indole (1.44 g, 5.03 mmol), and 4-(te/f-butyl)phenylboronlc add (1.08 9. 
6.07 mmol), using [1,1'-bls(diphenylphosphino)ferrocene]dlchloropalladium (II) 
complex with dichloromethane (1;1) (0.204 g, 0.250 mmol), and potassium carbonate 
(1.39 g, 10.1 mmol) In dioxane (50 mL) and water (5 mL) following the procedure 
described in Step 1 of Example 11. Purification by flash chromatography (Biotage 
apparatus) using 0-5% chlorofonm in hexane as an eluant yielded the title compound 
as an aqua solid (0.741 g, 43%). mp: 136-137*0. ^HNMR (200 MHz. DMSO-de): 
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57.8 (s. 1H). 7.2-7.6 (m. 12H), 6.55 (d. 1H. J=:2.6 Hz). 5.45 (s. 2H). and 1.3 ppm (s, 
gH). 

Step 2 

Ethyl {14)enzyl-5-[4^tert-4}tityl)phenyq-1Mndol-3-ylKoxo)acetate 

Ethyl {1-ben2yl-5-I4-(fert-butyl)phenyl]-1H-lndol-3-yI}(oxo)acetate was prepared from 
1-benzyl-5-[4-(fert-butyl)phenyl]-1H-indole (0.732 g, 2.16 mmol), oxalyl chloride (0.75 
mL, 8.6 mmol), and ethanol (6 mL) according to the procedure described in Step 3 of 
Example 1. Purification by flash chromatography (Biotage apparatus) using &-10% 
ethyl acetate in hexane as an eluant afforded the title compound as a light yellow 
solid (0.671 g, 71%). ^HNMR (200 MHz. DMSO-cfe): 5 8.7 (s, 1H), 8.4 (s. 1H), 7.45- 
7.7 (m. 6H). 7.35 (s. 5H), 5.65 (s, 2H). 4.35 (q, 2H. J=6.7 Hz), and 1.3-1.45 ppm (m. 
12H). 

Step 3 

{1 •Benzyl-5-[4-(tert-biityi)phenyl]-1 H-lnclol-3-yl}(oxo)acetlc acid 

{1-Benzyl-5-[4-(ferf-butyl)phenyl]-1H-indol-3-y!Koxo)acetic acid was prepared from 
ethyl {1-benzyl-5-(4-(ferf-butyI)phenyl]-1«.indol-3-yI}(oxo)acetate (0.669 'g,1.52 
mmol), potassium hydroxide (0.30 g, 5.3 mmol) In THF (15 mL) and water (15 mL) 
according to the procedure described in Step 4 of Example 5. Purification by 
oystailization from acetonitrile and diying at 90°C furnished the title compound as a 
light yellow solid (0.391 g, 63%), mp: 210-211*0 (dec.). Mass spectrum (+APCI. 
[M+H]+) in/fe412; 1hNMR (400 MHz, DMSO-de): 5 13.8-14.2 (br s. 1H). 8.7 (s, 1H). 
8.4 (d, 1H. J=1.7 Hz), 7.65 (d. 1H, J=8.5 Hz). 7.55-7.6 (m. 3H). 7.5 (dd, 2H, J=6.5 Hz 
and 1.8 Hz). 7.3-7.35 (m. 5H). 5.6 (s, 2H), and 1.3 ppm (s. 9H). 
Elemental Analysis for C27H2SNO3 • 0.1 H2O: 
Calculated: C, 78.46; H, 6.15; N, 3.39. 
Found: C. 78.34; H, 5.94; N, 3.35. 
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Example 15 

[1-Benzyl-5-<3<hloro^-fluorophenyl)-1 H-indol-3-yl](oxo)acetic acid 
Step 1 

1 •Benzy|.5-(3-chloro^fluorophenyl}>1 H-indole 

1-Benzyl-5-(3-chloro-4-fluorDphenyl)-1H-indole was prepared by coupling l-benzyl-S- 
bromo-IH-indole (1.46 g, 5.10 mmol), and 3-chloro-4-fluorophenylboronic add (1.08 
g. 6.19 mmol), [1.1'-bis(diphenylphosphino)ferrocene]dichloropalladium (II) cximplex 
with dichloromethane (1:1) (0.209 g. 0.256 mmol), potassium carbonate (1.44 g, 10.4 
mmol) in dioxane (51 mL) and water (5 mL). following the procedure described in 
Step 1 of Example 11. Purification by flash chromatography (Biotage apparatus) 
using hexane as an eluant and drying 60°C furnished the title compound as a light 
brown gum (0.706 g. 41%). IrnmR (200 MHz, DMSO-ds): 5 7.8-7.9 (m, 2H). 7.6-7.7 
(m, 1H). 7.4-7.6 (m. 3H). 7.15-7.4 (m. 6H), 6.55 (d. 1H. J=2.5 Hz), and 5.45 ppm (s. 
2H). 

Step 2 

Ethyl [1-ben2y|.5-(3-chloro-*fluorophenyl).1W.|ndol-3-ylJ(oxo)acetate 

Ethyl [1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-indol-3-yl](oxo)acetate was prepared 
from 1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-indole (0.705 g, 2.10 mmol), oxalyl 
chloride (0.73 mL, 8.4 mmol), and ethanol (6 mL) according to the procedure 
described in Step 3 of Example 1. Purification by flash chromatography (Biotage 
apparatus) using 5-10% ethyl acetate in hexane as an eluant afforded the title 
compound as a yellow solid (0.616 g. 67%). mp: 148-149"'C. Mass spectrum (+APCI, 
[M+H]+) m/z 436; ^HNMR (400 MHz. DMSO-de): 58.75 (s, 1H). 8.4 (d, 1H. Js2.0 
Hz), 7.85 (dd, 1H. J=7.1 Hz and 2.4 Hz), 7.6-7.7 (m. 3H). 7.5 (t. IN. J=8.9 Hz). 7.25- 
7.35 (m. 5H), 5.65 (s, 2H). 4.35 (q, 2H. J=7.1 Hz), and 1.35 ppm (t, 3H, J=7.1 Hz). 

Step 3 

[1 -Benzyl-5-(3-chioro^fluorophenyO-1 H-indol-3-yl](oxo)acetic acid 

I1-Benzyl-5-(3-chloro-4-f)uorophenyl)-1H-indol-3-yl](oxo)acetic acid was prepared 
from ethyl [1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-indol-3-yl](oxo)acetate (0.540 g, 
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1.24 mmol), and potassium hydroxide (0.218 g, 3.89 mmol) In THF (6mL) and water 
(6 mL) according to the procedure described in Step 4 of Example 5. Purification by 
crystallization from methylene chloride/hexane and drying at 85°C fumished the title 
compound as a white solid (0.319 g. 63%), mp: U5-^4&'C (dec). Mass spectrum 
5 (+APCI. [M+H1+) m/z40B; ^HNMR (400 MHz, DMSO-de): 6 13.8-14.3 (br s.1H), 8.75 
(s. 1H). 8.4 (d, 1H. J=1.7 Hz), 7.8 (dd, 1H, J=7.2 Hz and 2.3 Hz). 7.65-7.7 (m. 2H). 
7.6 (dd, 1H, J=8.5 Hz and 2.0 Hz). 7.5 (t. 1H. J=8.9 Hz), 7.25-7.35 (m. 5H), and 5.6 
ppm (s, 2H). 

Elemental Analysis for C23H15CIFNO3 • H2O: 
10 Calculated: C, 67.44; H, 3.74; N, 3.42. 
Found: C, 67.24; H. 3.6; N. 3.36. 

Example 16 

{1 -Benzyl-5-[3,5-bis(trlfluoromethyl)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 

15 

Step1 

1 -Benzyl-5-[3,5-bis(trifluoromethyl)phenyl]-1 //-indole 

1-Benzyl-5-[3.5-bis(trifluoromethyl)phenyl]-1H-indole was prepared by coupling 1- 
20 benzyl-5-bromo-1H-indole (1.44 g, 5.03 mmol), and 3.5-bis-(trifluoromethyl)phenyl- 
boronic acid (1.63 g, 6.32 mmol). using [1,r-bis(diphenylphosphino)ferrocene]- 
dichloropalladium (II) complex with dichloromethane (1:1) (0.211 g, 0.258 mmol), and 
potassium carbonate (1.38 g. 9.98 mmol) in dioxane (54 mL) and water (5.4 mL) 
following the procedure described in Step 1 of Example 11. The reaction mixture 
25 was heated to SS'^C for 3 hours. Purification by HPLC using 10% methylene chloride 
in hexane as the mobile phase furnished the title compound as a light yellow solid 

(1.08 g, 51%). mp: 90-95«C. ^HNMR (200 MHz. DMSO-cfg): 8 8.3 (s, 2H). 8.1 (s, IN). 
8.0 (s. IN). 7.6 (s. 3H), 7.15-7.4 (m. 5H). 6.6 (d. 1H. J=2.6 Hz), and 5.5 ppm (s. 2H), 

30 Step 2 

Ethyl {1-benzyl-5-[3.5-bis(trifluoromethyl)phenyl]-1//-lndol-3-yl}(oxo)acetate 

Ethyl 2-{1-benzyl-5-[3,5-bis(trifluoromethyl)phenyl]-1H-indol-3-yl}-2-oxoacetate was 
prepared from 1-benzyl-5.[3,5-bis(trifluoromethyl)phenyl]-1AWndole (1.07 g. 2.56 
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mmol), oxalyl chloride (1.3 mU 15 mmol), and ethanol (6 mL) following the procedure 
described in Step 3 of Example 1. Purification by HPLC (reverse phase column) 
using 85% acetonitrile and 0.1% trifluoroacetic acid in water as the mobile phase 
yielded the title compound as a light yellow solid (0.746 g, 56%). ^HNMR (300 MHz, 
5 DMSO-dfi): 58.8 (s, 1H), 8.5 (s. 1H), 8.3 (s. 2H). 8.1 (s, 1H). 7.75 (s, 2H), 7.25-7.4 
(m. 5H). 5.65 (s, 2H), 4.35 (q, 2H. J=7.5 Hz), and 1.35 ppm (t, 3H, J=7.5 Hz). 

Step 3 

{1 «Benzyl*5-[3,5-bis(trifiuoromethyl)phenyI]-1 H»indol-3-yl}(oxo)acetic acid 

10 

{1 -Benzyl-5-[3,5-bis(tr7fluoromethyl)phenyO-1 H-indol-3-yl}(oxo)acetic acid was 
prepared from ethyl {1-benzyl-5-[3,5-bis(trifluorDmethyl)phenyl]-1H-indol-3-yl}(oxo)- 
acetate (0.737 g. 1.42 mmol), potassium hydroxide (0.260 g. 4.63 mmol) in THF (9 
mL) and water (9 mL) according to the procedure described in Step 4 of Example 5. 
15 Purification by crystallization from acetonitrile and drying at 88®C fumished the title 
compound as a white solid (0.326 g, 47%). mp: 206-207°C. Mass spectrum (+APCI, 
[M+H]-*-) m/z 492; ^HNMR (400 MHz, DMSO-ds): 6 13.8-14.3 (br s. 1H). 8.75 (s, 1H), 
8.5 (s, 1H). 8.25 (s. 2H), 8.1 (s. 1H), 7.75 (s. 2H), 7.25-7.35 (m. 5H). and 5.6 ppm (s. 
2H). 

20 Elemental Analysis for C25H15F6NO3: 
Calculated: C, 61.1 1; H. 3.08; N, 2.85. 
Found: C, 60.91; H. 2.87; N. 2.83. 

Example 17 

25 {1 -Benzyl-7-[4-(trlfluoromethoxy)phenyl]-1 H-indol-3-yl}(Dxo)acetic acid 
Stepi 

1 -Benzyi-7*bromo-1 H-lndole 

30 l-Benzyl-7-broma-IH-indole was prepared from 7-bromo-1H-indole (0.500 g, 2.55 
mmol), sodium hydride (0.285g, 7.13 mmol of 60 % dispersion on mineral oil), benzyl 
bromide (0.67 mL, 5.6 mmol) in DMF (5 mL). The reaction mixture was stirred for 1 
hour after the addition of sodium hydride and for 1 hour after the addition of benzyl 
bromide. The compound was purified by flash chromatography (using hexane as an 
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eluant) and dried at 60°C for 30 minutes to yield a Cfeam-colored solid (0.508 g, 
70%). mp: 74-75"C. 1hNMR (300 MHz. DMSO-t/s): 5 7.5-7.65 (m, 2H). 7.15-7.35 (m. 
4H), 6.8-7.0 (m. 3H). 6.6 (s. 1H). and 5.8 ppm (s, 2H). 

5 Step 2 

1-Benzyi-7-[4-(trifluoromethoxy)phenyq-1Mndoie 

1-Benzyl-7-bromo-1 W-indole (0.677 g, 2.37 mmo!) was coupled to 4-trifluoromethoxy- 
phenylboronic acid (0.585 g, 2.84 mmol), using I1,1'-bis(diphenylphosphino)- 

10 fem)cene]dlchloropalladium (II) complex with dichloromethane (1:1) (0.0585 g, 
0.0716 mmol), and potassium carbonate (0.492 g, 3.56 mmol). In dioxane (18 mL) 
and water (1.8 mL), according to the procedure described in Step 1 of Example 11. 
Purication by HPLC using hexane as the mobile phase yielded the title compound as 
a sage green solid (0.432g, 50%). 1hNI\4R (300 MHz, DMSO-de): 57.65 (d. 1H. 

15 J=7.5 Hz), 7.5 (d. 1H. J=3.8 Hz). 7.15-7.35 (m. 4H). 7.0-7.15 (m, 4H). 6.8 (d. 1H. 
J=7.5 Hz). 6.65 (d. 1H. J=3.8 Hz). 6.25 (d, 2H. J=7.5 Hz), and 5.05 ppm (s. 2H). 

Steps 

Ethyl {1-benzyl-7-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate . 

20 

Ethyl {1-benzyl-7-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-7-I4-(trifluoromethoxy)phenyl]-1H-indole (0.421 g. 1.15 
mmol), oxalyl chloride (0.60 mL, 6.9 mmol), and ethanol (3 mL) following the 
procedure described in Step 3 of Example 1. Purification by flash chromatography 
25 (Biotage apparatus) using 3-7.5% ethyl acetate in hexane as an eluant yielded the 
title compound as a yellow gum (0.328 g, 61 %). HNMR (300 MHz. DMSO-d«): 6 8.7 
(s, 1H). 8.35 (d, 1H. J=7.7 Hz). 7.35 (t. 1H. J=7.7 Hz). 7.0-7.3 (m. 8H). 6.3 (d, 2H, 
J=7.7 Hz), 5.25 (s, 2H), 4.35 (q. 2H, J=7.4 Hz), and 1.35 ppm (t 3H, J=7.3 Hz). 

30 Step 4 

{1-Benzyl-7-[4-(ti1fluoromethoxy)phenyq-1 H-indol-3-yl}(oxo)acetic acid 

{1-Benzyl-7-[4-(trifluoromethoxy)phenyll-1H-indol-3-yl}(oxo)acetic add was prepared 
ftttm ethyl {1-benzyl-7-[4-(trifIuoromethoxy)phenyl]-1A/-indol-3-yO(oxo)acetate (0.318 
35 g, 0.680 mmol), and potassium hydroxide (0.123 g, 2.19 mmol) In THF (3 mL) and 
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water (3 mL) according to the procedure described in Step 4 of Example 5. 
Purification by crystallization from isopropanol and drying for 12 hours at 80°C 
yielded the title compound as a white solid (0.171 g. 57%). mp: 177-178''C. Mass 
spectrum (-ESI. [M-H]") m/z 438; ^HNMR (500 MHz, DMSOde): 6 13.8-14.2 (br s, 
1H). 8.65 (s. 1H). 8.35 (dd. 1H. J=7.9 Hzand 1.1 Hz). 7.35 (t. 1H. J=7.6 Hz). 7.2-7.25 
(m, 4H). 7.1 (t. 1H, J«7.3 Hz), 7.0-7.05 (m. 3H). 6.25 (d. 2H. ^7.3 Hz), and 5^6 ppm 
(S.2H). 

Elemental Analysis for C24H16F3NO4: 
Calculated: C. 65.61; H, 3.67; N, 3.19. 
Found: C. 65.48; H, 3.44; N, 3.16. 

Example 18 

[1 -Benzyl-7-(3s:hloro-4-fluorophenyl)-1 H-lndol-3^l](oxo)acetic acid 
Stepi 

1-Benzyi-7-(3-chloro-4-fluorophenyl)-1H-indole 

1-Benzyl-7-(3-chloro-4-ifluorophenyl)-1H-indole was prepared by coupling 1.benzyl-7- 
bromo-IH-indole (0.691 g, 2.41 mmol), and 3- chloro-4-fluorophenylboronic acid 
(0.538 g, 3.09 mmol), using t1,1'-bis(diphenylphosphino)fen-ocene]dichloropalladium 
(II) complex with dichloromethane (1:1) (0.0628 g, 0.0769 mmol). and potassium 
carbonate (0.502 g. 3.63 mmol) in dioxane (18 mL) and water (1.8 mL) following the 
procedure described in Step 1 of Example 11. Purification by HPLC using 1.5% 
ethyl acetate In hexane as the mobile phase furnished the title compound as a clear 
gum (0.189g. 23%). IhnmR (300 MHz, DMSO-de): 5 7.65 (d. 1H. J=7.5 Hz), 7.5 (s. 
1H). 7.3 (t. 1H. J=8.3 Hz). 7.05-7.2 (m, 6H). 6.85 (d. 1H. J=7.5 Hz), 6.65 (d. 1H. 
J=3.8 Hz). 6.3-6.4 (m. 2H), and 4.95-5.2 ppm (m. 2H). 

Step 2 

Ethyl [1'benzyl-7^3-chlor(H4^uorophenyi)-1//-indol<3-yl](oxo)acetate 

Ethyl [1-benzyl-7-(3-chlort>4-fluorophenyl)-1H-indol-3-yl](oxo)acetate was prepared 
from 1-benzyl-7-(3-chloro^fluorophenyl).1H-indole (0.182 g, 0.542 mmol). oxalyl 
chloride (0.28 mL. 3.3 mmol). and ethanol (0.75 mL) following the procedure 
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described in Step 3 of Example 1. Purification by HPLC using 20% ethyl acetate in 
hexane as the mobile phase yielded the title compound as a hanJ yellow gum (0.143 
g. 61%). 1HNMR (300 MHz. DmOde): 6 8.7 (s. 1H). 8.35 (d. 1H. ^=7.5 Hz), 7.3-7.4 
(m. 2H). 7.0-7.25 (m. 6H). 6.35 (d. 2H. J=7.5 Hz). 5.35 (d. 1H. J=15.8 Hz). 5.15 (d. 
5 1H, Js15.8 Hz). 4.35 (q, 2H. J=7.5 Hz), and 1.35 ppm (t. 3H. J=7.5 Hz). 

Steps 

f1-Ben2yl-7-(3-chloro-4-fiuorophenyl)-1H-lndol-3.yl](oxo)aceticaclcl 

10 (1-Benzy|.7-(3-chloro^fluorophenyl)-1Wndo».3-ylI(oxo)acetic add was prepared 
from ethyl 2-[1-benzy|.7-(3-chloro-4-fluorophenyl)-1H-indol-3-yIl-2-oxoacetate (0.139 
g. 0.319 mmol). and potassium hydroxide (0.076 g. 1.35 mmol) in THF (2.5 mL) and 
water (2.5 mL) following the procedure described in Step 4 of Example 5. Following 
work-up, and trituration of the residue with hexane. a solid was obtained. Drying for 
12 hours at 82°C yielded the title compound as a yellow solid (0.0836 g. 64%), mp: 
153-156°C. Mass spectrum (-ESI. IM-HT) 406; IhNMR (500 MHz. DI^SO-*): 
5 13.8-14.2 (br s. 1H). 8.65 (s. 1H). 8.35 (m. 1H). 7.3-7.35 (m. 2H). 7.05-7.2 (m. 5H). 
7.0 (s, 1H. J=7.1 Hz). 6.35 (d. 2H. J=6.9 Hz). 5.35 (d. 1H. J=16.6 Hz), and 5.15 ppm 
(d, 1H,J=16.6Hz). 
20 Elemental Analysis for C23H15CIFNO3: 
Calculated: C. 67.74; H. 3.71; N. 3.43. 
Found: C, 67.53; H. 3.9; N. 3.3. 



15 



25 



30 



Example 19 

{1-(4.ierf.ButyIbenzyl).5-[4-(trlfluoromethoxy)phenylI.1H^ndo|.3.y|}(oxo)acetlc 
acid 

Step1 

1-I4-((erf-Butyl)benzyl].5-[4Htrlfluoromethoxy)phenyQ.1H-lndole 

1-[4.(fert.Butyl)benzyO-5-[4-(trifluoromethoxy)phenyl]-1Ay-indole was prepared by 
coupling H4-(ferf-Butyl)benzylI-5.bromo-1H-indole (5.34 g, 15.6 mmol). and 4- 
trifluoromethoxyphenyl boronic acid (3.86g, 18.7 mmol), using [1.r-bis(diphenyl- 
phosphino)ferTOcenel dichloropalladium (II) complex with dichloromethane (1:1) 
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(0.453 g. 0.555 mmol). and potassium carbonate (3.22 g, 23.3 mmol) In dioxane (120 
mL) and water (11. 8 mL) following the procedure descril}ed in Step 1 of Example 11. 
Purification by flash chromatography (Biotage apparatus) using hexane as the mobile 
phase yielded a dark yellow gum that solidified upon standing to a light yellow solid 
5 (2.53 g. 38%). 1HNMR (300 MHz, DMSO-cfj): 6 7.95 (s. 1H). 7.75 (d. 2H. J=7.7 Hz). 
7.55-7.6 (m. 2H). 7.45 (d. 3H. J=7.7 Hz). 7.35 (d. 2H. J^7.7 Hz), 7.15 (d. 2H. J«7.7 
Hz). 6.45 (d. 1H. J=3.9 Hz). 5.4 (s. 2H). and 1.2 ppm (s. 9H). 

Step 2 

10 Ethyl{1-[4-(rert-butyl)ben2yl].5-I4-(tiifluoroinethoxy)phenyll.1«.|ndol-3- 
yl>(oxo)acetate 

Ethyl {1 -[4-(fert-butyl)benzyI]-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)- 
acetate was prepared from 1-[4-(fe/f-butyl)benzyl]-5-[4-(trifluoromethoxy)phenyl]-1H^ 

15 indole (2.52 g, 5.95 mmol). oxalyl chloride (1.6 mL. 18 mmol). and ethanol (5 mL) 
following the procedure described in Step 3 of Example 1. Purification by reverse 
phase HPLC using 92% acetonitrile and 8% water as the mobile phase followed by 
drying for 12 hours at 82°C yielded the title compound as a light yellow solid (1.84 g. 
59%), mp: 141-142''C. Mass spectmm (+ESI, [M+H]+) m/z 524; ^HNMR (500 MHz, 

20 DMSO-de): b 8.7 (s, 1H), 8.4 (d. 1H J=1.5 Hz). 7.75-8.0 (m, 3H). 7.6 (dd. 1H. J=8.6 
Hz and 1.8 Hz). 7.45 (d. 2H. J=8.1 Hz). 7.35 (d. 2H. J=8.4 Hz). 7.25 (d. 2H. J=8.4 
Hz). 5.6 (s. 2H). 4.35 (q, 2H, J=7.1 Hz). 1.35 (t.3H. J=7.0 Hz), and 1.2 ppm (s. 9H). 
Elemental Analysis for C30H28F3NO4: 
Calculated: C, 68.82; H. 5.39; N. 2.68; 

25 Found: C, 68.84; H, 5.69; N, 2.57. 

Steps 

{1-(4-«e/f-Butylbenzyl)-5-[4-(tiifluoromethoxy)phenyl]-1H-indol-3-y|}(oxo)acetlc 
acid 

30 

{1-[4-(te/^-Butyl)benzyI^5-[4-(trlfluoro^^ethoxy)phenyl]-1«4ndol-3-yl)(oxo)acetic add 
was prepared from ethyl {1-I4-(terf-butyl)benzyl]-5-[4-{trifluoromethoxy)phenyll-1H- 
indol-3-yl}(oxo)acetate (1.72 g. 3.29 mmol). and potassium hydroxide (0.614 g. 10.9 
mmol) in THF (20 ml) and water (20 mL) following the procedure described in Step 4 
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of Example 5. Following work-up, and trituration of the residue with hexane, a solid 
was obtained. Crystallization from methylene chloride/hexane and drying for 10 
hours at 82*C yielded the title compound as a yellow solid (1.12 g, 69%), mp: 158- 
160°C. Mass spectrum (-ESI, [M-H]") m/z 494; "IhNMR (500 MHz. DMSO-de): 
5 8 13.8-14.1 (br s, 1H), 8.7 (s, 1H), 8.4 (d, 1H, J=1.4 Hz). 7.75 (d. 2H, J=8.7 Hz), 7.7 
(d. 1H, J=8.7 Hz). 7.6 (dd, 1H, J=8.6 Hz and 1.7 Hz). 7.45 (d. 2H. J=8.2 Hz). 7.35 (d. 
2H. J=8.4 Hz). 7.25 (d. 2H, J=8.4 Hz). 5.6 (s, 2H). and 1.2 ppm (s. 9H). 
Elemental Analysis for C28H24F3NO4: 
Calculated: C. 67.87; H. 4.88; N, 2.83. 
10 Found: C. 67.69; H, 4.83; N. 2.52. 

Example 20 

{1-Benzyl^4.(trifluoromethoxy)phenyl].1 H-lndol-3-yl}(oxo)acetic acid 
15 Step 1 

1-Benzyl-4^4-(trffluoromethoxy)phenyq-1H-indole 

1-Benzyl-4-[4-(trifluoromethoxy)phenyl]-lH-indole was prepared by coupling 1- 
benzyl-4-bromo-1W-indole (0.787g. 2.75 mmol). and 4-trifluoromethoxyphenylboronic 

20 acid (0.683g, 3.32 mmol), using (1.r-bis(diphenylphosphino)ferroceneldichloro- 
palladium (II) complex with dichloromethane (1:1) (0.0679 g. 0.0831 mmol). and 
potassium carbonate (0.575 g, 4.16 mmol) in dioxane (21 mL) and water (2.1 mL) 
following the procedure described in Step 1 of Example 11. Purification by HPLC 
using hexane as the mobile phase yielded the title compound as a light yellow gum 

25 (0.246 g. 24%). 1HNMR (300 MHz, DMSO-d^): 5 7.75 (d. 2H. J=8.3 Hz). 7.65 (d. 1H. 
J=2.3 Hz). 7.45-7.55 (m. 3H). 7.1-7.4 (m. 7H), 6.6 (d, 1H, J=2.3 Hz), and 5.45 ppm 
(s. 2H). 

Step 2 

30 Ethyl {1-benzyl-4-[4-(trifiuoromethoxy)phenyl]-1M-lndol-3-yl}(oxo)acetate 

Ethyl {1-benzyl-4-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate was 
prepared from 1-ben2yl-4-{4-(trifluoromethoxy)phenyl]-1H-indole (0.243 g, 0.661 
mmol), oxalyl chloride (1.03 mL, 13.0 mmol), and ethanol (5 mL) according to the 
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procedure described in Step 3 of Example 1. Purification was carried out by reverse 
phase HPLC using 22% water in acetonitrile as the mobile phase. Extraction with 
ethyl acetate, washing with brine, and evaporation to dryness afforded the title 
compound as a yellow gum (0.169 g, 55%). IhNMR (300 MHz, DMSO-de): 5 8.65 
(s. 1H). 7.65 (d. 1H. J^7.S Hz). 7.3-7.45 (m. 10H). 7.2 (d. 1H. J=7.5 Hz). 5.65 (s. 2H). 
4.25 (q. 2H. J=7.3 Hz), and 1.35 ppm (t,3H. J=7.5 Hz). 

Steps 

{1-Benzyl-4-I4-(trlfIuorom6thoxy)phenyll.1H-mdol-3-yl}(oxo)acetlc acid 

{1-Benzyl-4-[4-(trifluoromethoxy)phenyl]-1/^indol-3-yl}(oxo)acetic acid was prepared 
from ethyl {1-benzyl-4-[4-(trifluoromethoxy)phenyl].1H-indol-3-yl}(oxo)acetate (0.167 
g. 0.357 mmol), and potassium hydroxide (0.103 g, 1.84 mmol) in THF (5 mL) and 
water (5 mL), according to the procedure described in Step 4 of Example 5. Drying 
for 12 hours at 90"C fumished the title compound as a light yellow solid (0.131 g, 
83%), mp: 167-169°C (dec). Mass spectaim (+ESI, [M+HJ+) m/z 440; ^HNMR (500 
MHz, DMSO-de): 5 13.5-14.0 (br s, 1H), 8.65 (s. 1H), 7.65 (d. 1H. J=8.2 Hz). 7.25-7.4 
(m, 10H). 7.15 (d, 2H, J=7.3 Hz), and 5.6 ppm (s. 2H). 
Elemental Analysis for C24H16F3NO4: 
Calculated: C, 65.61; H, 3.67; N, 3.19. 
Found: C, 65.57; 3.50; N. 3.16. 

Example 21 

[1 -Benzyl-6-(3-chlorophenyl)-1 HWndol-3-yl](oxo)acetic acid 
Step1 

1 -Benzyl-6-(3H:hlorophenyl)-1 //-Indole 

3-Chlorophenylboronic add (1.21 g, 7.76 mmol) was added in four portions to the 
mixture of 1-benzyl-6-bromo-1H-indole (1.12 g. 3.91 mmol), palladium (II) acetate 
(0.0191 g. 0.0850 mmol), and tetrabutylammonium bromide (1.26 g, 3.91 mmol) in 
water (22.5 mL) and THF (2.5 mL) while heating at 70 "C for 4 hours. The reaction 
mixture was allowed to cool to room temperature and 2N hydrochloric add was 
slowly added. The mixture was extracted with ethyl acetate, washed with water and 
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brine, dried over aniiydrous magnesium sulfate, filtered and evaporated to dryness. 
The residue was purified by flash chromatography (Blotage apparatus) using 0-100% 
ethyl acetate in hexane as an eluant Drying at 60°C for 40 minutes yielded (0.621 g, 
50%) of l-benzyW-O^lorophenylMH-indole as a yellow gum. Mass spectrum 
5 (+ESI, [M+HD m/z 318; IhNMR (500 MHz, DMSO-c/e): 5 7.85 (s. 1H). 7.75 (t. 1H. 
J=1.8 Hz). 7.6-7.65 (m. 2H). 7.55(d. 1H, J=3.1 Hz). 7.45 (t. 1H. J=7.8 Hz). 7.25-7.35 
(m, 4H), 7.2-7.25 (m. 3H), 6.5 (d, 1H, J=3.1 Hz), and 5.5 ppm (s. 2H). 
Elemental Analysis for C21H16CIN: 
Calculated: C. 79.36; H, 5.07; N, 4.41. 
10 Found: C. 79.32; H, 5.21; N. 4.28. 

Step 2 

Ethyl 2.[1-beiizyl-6K3-chlorophenyl)-1HHndol-3-ylI-2-oxoacetate 

15 Ethyl [1-benzyl-6-(3-chlorophenyl)-1W-indol-3-yl](oxo)acetate was prepared from 1- 
benzyi-6.(3-chlorophenyl).1H.indole (0.591 g, 1.86 mmol). oxalyl chloride (0.49 mL. 
5.6 mmol), and ethanol (2 mL) following the procedure described in Step 3 of 
Example 1. Purification by flash chromatography using 5-100% ethyl acetate In 
hexane as an eluant yielded the title compound as a hard reddish gum (0.520 g. 

20 67%). Mass spectrum (+ESI. [M+H]+) m/z 418; IhNMR (500 MHz, DMSOds): 5 8.7 
(s. 1H). 8.25 (d. 1H, J=8.2 Hz). 8.0 (s. 1H), 7.8 (s, 1H). 7.65-7.0 (m. 2H). 7.5 (t. 1H. 
J=7.9 Hz). 7.4 (d. 1H. JK).92 Hz). 7.35-7.4 (m. 4H). 7.25-7.3 (m. 1H). 5.7 (s. 2H). 
4.35 (q. 2H. J-IA Hz), and 1.35 ppm (t. 3H. J=7.2 Hz). 

25 Step 3 

[1-Benzyi-6-(3-chiorophenyl)-1 H-indol.3-yl](oxo)acetlc acid 

{1-Benzyl-6-(3-chlorophenyl).1W-indol-3-yl](oxo)acetic acid was prepared from ethyl 
[1-benzyl-6-(3-chlorophenyl).1H.indol-3-yO(oxo)acetate (0.489 g. 1.17 mmol). and 
potassium hydroxide (0.214 g. 3.81 mmol) in THF (lOmL) and water (10 mL). 
according to the procedure described in Step 4 of Example 5. Crystallization from 
acetonitrlle and drying for 24 hours at 94»C furnished the title compound as a yellow 
solid (0.275 g. 60%), mp: 186-188''C. Mass spectrum (-ESI. [M-HD m/z 388; 
1HNMR (500 MHz, DMSO-de): 6 13.8-14.2 (br s.1H). 8.7 (s. 1H), 8.25 (d, 1H, J=8.4 
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Hz). 8.0 (d. 1H. J=0.76 H2),7.75 (t. 1H. J=1.8 Hz). 7.65-7.7 (m. 2H). 7.5 (t, 1H. J=7.9 
Hz). 7.4 (m, 1H), 7.3-7.4 (m, 4H). 7.25-7.3 (m. 1H), and 5.7 ppm (s, 1H). 
Elemental Analysis for C23H16CINO3* 0.05 H2O: 
"calculated: C, 70.70; H, 4.15; N, 3.58. 
5 Found: C, 70.45; H. 3.97; N. 3.71. 

Example 22 

{1 -Benzyl-5-[3-(trifluoromethoxy)phenyl}-1 H-indol-3-yl}(oxo)acetic acid 
10 Stepi 

1 -Benzyl-5-[3-(trifluoromethoxy)phenyq-1 H-indole 

1-Benzyl-5-[3-{trifluoromethoxy)phenyl]-1H-lndole was prepared by coupling 1- 
benzyl-5-bromo-1H-indole (2.28 g, 7.97 mmol). and 3-(trifIuoromethoxy)phenyl- 

15 boronic acid (1.66 g. 8.06 mmol). using potassium carbonate (2.75, 19.9 mmol). 
palladium (II) acetate (0.0731 g, 0.326 mmol), and tetrabutylammonium bromide 
(2.78 g, 8.62 mmol) in water (45 mL) and THF (5 mL), according to the procedure 
described in Step 1 of Example 21. Following work-up the residue was purified by 
reverse phase HPLC using 81% acetonitrile and 0.1% TFA in water as the mobile 

20 phase. Evaporation of the acetonitrile, extraction of the aqueous phase with ethyl 
acetate, and evaporation to dryness afforded tfie title connpound as an orange solid 

(1.10 g, 38 %). mp: 62-65''C. Mass spectrum (+ESI. [M+H]+) m/z 368.5; IhnMR 
(500 MHz, DMSO-de): 67.9 (s. 1H). 7.7 (m, 1H). 7.5-7.6 (m, 4H), 7.45 (dd. 1H. J=8.6 
Hz and 1.8 Hz), 7.2-7.3 (m, 6H). 6.55 (m. 1H), and 5.45 ppm (s, 1H). 
25 Elemental Analysis for CaHieFaNO: 
Calculated: C, 71.93; H, 4.39; N, 3.81. 
Found: C, 71.53; H, 4.16; N, 3.79. 

Step2 

30 Ethyl {14ienzyl-5H[3-(trifluoroniethoxy)phenyn-1H-inclol-3-yl}(oxo)acetate 

Ethyl {1-benzyl-5-[3-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-5-[3-(trlfluoromethoxy)phenyl]-1H-indole (1.06 g, 2.89 mmol), 
oxalyl chloride (1.04 mL. 13.0 mmol). and ethanol (1.5 mL), following the procedure 
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described in Step 3 of Example 1. Purification by flash chromatography using 5- 
10% ethyl acetate in hexane as an eluant yielded the title compound as a light brown 
gum (1.14 g. 84%). Mass spectrum (+ESI. [M+H1+) m/z 468; ^HNMR (500 MHz, 
DMSO.d«): 8 8.75 (s. 1H). 8.45 (d. 1H. >1.4 Hz). 7.7 (m. 2H). 7.6-7.65 (m. 3H). 7.25- 
5 7.4 (m. 6H). 5.65 (s. 2H). 4.35 (q. 2H. J=7.1 Hz), and 1.35 ppm (t. 3H. J=7.2 Hz). 
Elemental Analysis for C2BHaoF3N04: 
Calculated: C. 66.81; H. 4.31; N. 3.00. 
Found: C. 66.82; H. 4.28; N. 2.98. 

10 Steps 

{1-Benzyl-5-{3-(trifluoromethoxy)phenyq-1 H-indol-3-y|}(oxo)acetic acid 

1-Benzyl-5-[3-(trifluoromethoxy)phenyl]-1H.indol-3-yl}(oxo)acetic acid was prepared 
from ethyl {1-benzyl-5-[3-(trifluoromethoxy)phenyI]-1H-lndol-3-yl}(oxo)acetate (1.1 g. 
2.4 mmoi), and potassium hydroxide (0.44 g, 7.8 mmo!) in THF (25 mL) and water 
(25 mL), according to the procedure described in Step 4 of Example 5. 
Crystallization from methylene chloride/hexane yielded the title compound as a light 
yellow solid (0.596 g. 54%). mp: 141.142°C. Mass spectrum (+ESI. [M+H1+) m/z 
440; IhNMR (500 MHz, DMSO-d«): 513.8-14.2 (br s. 1H), 8.75 (s. 1H). 8.45 (s. 1H), 
7.7 (m. 2H). 7.6 (t. 3H. J=4.4 Hz). 7.25-7.35 (m. 6H). and 5.65 ppm (s. 2H). 
Elemental Analysis for C2«HieF3N04: 
Calculated: C. 65.61; H, 3.67; N. 3.19. 
Found: C, 65.41; H. 3.39; N. 3.09. 

25 Example 23 

(1 -Benzyl-e-phenyl-l H-lndoi-3^l)(oxo)acetlc acid 

Stepi 

1-Benzyl-6-phenyl-1H-lndole (15) 

30 

1-Benzyl-6-phenyl-1W^ndole was prepared by coupling 1-benzyI-6-bromo-1Wndole 
(3.48g , 12.2 mmol). and phenylboronic acid (1.63g, 13.4 mmol). using tetrakis- 
(triphenylphosphine) palladium (0.976g, 0.846 mmol). and sodium carbonate (5.2 g. 
49 mmol) In water (25 mL). ethanol (5 mL), and toluene (55 mL). according to the 
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procedure described in Step 2 of Example 2. Purification by flash chromatography 
using 0-2.5% ethyl acetate in hexane as an eluant afforded the title compound as a 
light green solid (2.02g. 58%), mp: lOS-IIO'C. Mass spectrum (+ES. [M+H]+) m/z 
284; "IhNMR (500 MHz, DMSO-ds): 57.75(s, 1H). 7.6-7.65 (m. 3H). 7.55 (d. 1H. 
5 J=3.1 Hz). 7.45 (t. 2H. J=7.5 Hz). 7.3-7.35 (m. 4H), 7.2-7.25 (m. 3H). 6.5 (d, 1 H. J=3.0 
Hz), and 5.5 ppm (s. 2H). 
Elemental Analysis for C21H17N: 
Calculated: C. 89.01; H, 6.05; N. 4.94. 
Found: C, 89.04; H. 5.87; N, 4.79. 

10 

Step 2 

Ethyl (1-benzyl-6-phenyl-1/Mndol-3^)(oxo)acetate 

Ethyl (1-benzyl-6-phenyl-1H-indol-3-yl)(oxo)acetate was prepared from. 1-t)enzyl-6- 
15 phenyl-1H-indole (1 .90 g, 6.71 mmol), oxalyl chloride (1 .8 mL, 20 mmol), and ethanol 
(4 mL). Purification by flash chromatography, using 5-12.5% ethyl acetate in hexane 
as an eluant, yielded the title compound as a light yellow solid (1.98 g, 77%), mp: 
121-123°C. Mass spectrum (+ES, [M+H]*) m/z 384; ^HNMR (500 MHz, DMSO-c^s): 
5 8.7 (s. 1H). 8.25 (d. 1H.J=8.2 Hz). 7.9 (d. 1H. J=0.46 Hz), 7.7 (d. 2H. J=7.9 Hz). 
20 7.65 (dd. 1H. J=8.2 H and 0.76 Hz). 7.45 (t. 2H. J=7.6 Hz), 7.35-7.4 (m; 5H), 7.25- 
7.35 (m, 1H), 5.65 (s, 2H). 4.35 (q. 2H, J=7.1 Hz), and 1.35 ppm (t, 3H. J=7.1). 
Elemental Analysis for CssHirNOs: 
Calculated: C, 78.31; H, 5.52; N, 3.65. 
Found: C. 77.93; H, 5.40; N, 3.58. 

25 

Steps 

(1 -Benzyl-e-phenyl-l HMndol-3-yl)(oxo)acetic acid 

(1-Benzyl-6-phenyl-1H-indol-3-yl)(oxo)acetic acid was prepared from ethyl (1-benzyl- 
30 6-phenyl-1H-indoI-3-yl)(oxo)acetate (1.90 g. 4.96 mmol), and potassium hydroxide 
(0.856 g, 15.3 mnrol) in THF (20 mL) and water (20 mL). following the procedure 
described in Step 4 of Example 5. Crystallization from acetonitrile and drying for 
8 hours at 70''C yielded the title compound as a light yellow solid (1.23 g, 70%), mp: 
210-212''C (dec.). Mass spectrum (+ES. [M+H]+) m/z 356; ^HNMR (500 MHz, 
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DMSO-de): 5 13.8-14.2 (br s. 1H), 8.7 (s. 1H), 8.25 (d. 1H. J=8,2 Hz). 7.9 (s, 1H). 
7.65 (d. 2H. J=8.1 Hz), 7.6 (d, 1H, J=8.4 Hz). 7.45 (t 2H. J=7.7 Hz), 7.3-7.35 (m. 
5H). 7.25-7.3 (m. 1H). and 5.65 ppm (s, 2H). 
Elemental Analysis for CzsHirNOs: 
5 Calculated: C, 77.73; H, 4.82; N, 3.94. 
Found: C, 77.58; H, 4.68; N, 3.90. 

Example 24 

(1*^nzyl-5-phenyM H-indol-3-yl)(oxo)acetic acid 

10 

Stepi 

1-Benzyi-5-phenyl-1f/-indofe 

1-Benzyl-5-phenyl-1H-indole was prepared by coupling 1-benzyl-5-bromo-1H-indole 
15 (2.72 g, 9.50 mmol). and phenylboronic acid (1.39 g, 11.4 mmol), using 
[1,1'-bls(diphenylphosphino)femocene]dlchloropalladlum (II) complex with dlchlon> 
methane (1:1) (0.266 g. 0.326 mmol), and potassium carbonate (2.06 g. 14.9 mmol) 
in dioxane (72 mL) and water (7.2 mL). following the pnscedure described in Step 1 
of Example 11. Purification by flash chromatography (Biotage apparatus) using 
20 hexane as an eluant yielded the title compound as a light yellow solid (0.928 g. 35%). 
mp: 105-106''C. Mass spectmm (+ES, [M+H]*) /n^284: ""HNMR (500 MHz, DMSO- 
Gfe): 5 7.8 (d. 1H, J=0.92 Hz). 7.65 (dd. 2H. J=8.2 Hz and 0.84 Hz). 7.5-7.55 (m, 2H). 
7.35-7.45 (m. 3H). 7.2-7.3 (m, 6H). 6.55 (dd. 1H. J=3.1 Hz and 0.61 Hz), and 5.45 
ppm (s. 2H). 

25 

Step 2 

Ethyl 2-(1-benzyl-5-phenyMfHndol-3-yl)>2-oxoacetate 

Ethyl {1-benzyl-5-phenyl-1W-lndol-3-yl}(oxo)acetate was prepared from 1-benzyt-5- 
30 phenyHHindole (0.846 g, 2.99 mmol), oxalyl chloride (0.78 mL. 9.0 mmol), and 
ethanol (2 mL). following the procedure described in Step 3 of Example 1. 
Purification by flash chromatography (Biotage apparatus) using 5-7.5% ethyl acetate 
in hexane as an eluant yielded the title compound as a light yellow solid (0.754 g, 
66%), mp: 116-117*0. Mass spectmm (+ES, [M+H1+) m/z 384; ^HNMR (500 MHz, 
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DMSO-df): 5 8.7 (s. 1H). 8.4 (d, 1H. J=0.92 Hz). 7.6-7.7 (m. 3H). 7.55-7.6 (m. 1H). 
7.45 (t. 2H. J=7.7 Hz). 7.3-7.4 (m, 6H). 5.65 (s. 2H). 4.35 (q. 2H. J=7.1 Hz), and 1.35 
ppm (t. 3H. Js7.1 Hz). 
Elemental Analysis for C25H2iN03: 
5 Calculated: C. 78.31; H, 5.52; N, 3.65. 
Found: C, 78.15; H. 5.63; N. 3.51. 

Steps 

(1 -Benzyl'S-phenyl-l HHndol-3-yl)(oxo)acetic acid 

10 

{1-Ben2yl-5-phenyl-1H-indol-3-yl}(oxo)acetic acid was prepared from ettiyl {1-l)enzyl- 
5-phenyl-1H-indol-3-yl}(oxo)acetate (0.680 g. 1.77 mmol). and potassium hydroxide 
(0.322 g. 5.74 mmol) in THF (10 mL) and water (10 mL). following the procedure 
described in Step 4 of Example 5. Crystallization from acetonitrile, and drying for 

15 3.5 hours at 70°C, yielded the title compound as a yellow solid (0.392 g, 62%). mp: 
193-195°C (dec). Mass spectrum (+ES. [M+H]+) m/z 356; 1hNMR {500 MHz, 
DMSG-dfi): 5 13.7-14.2 (br s. 1H). 8.7 (s. 1H). 8.45 (d. 1H. J=0.61 Hz). 7.65 (m. 3H). 
7.55 (dd. 1H. J=8.7 Hz and 1.1 Hz), 7.45 (t. 2H. J^J.B Hz). 7.25-7.35 (m. 61^). and 
5.65 ppm (s, 2H). 

20 Elemental Analysis for C23H17NO3: 

Calculated: C. 77.73; H. 4.82; N, 3.94. 
Found: C. 77.52; H. 4.81; N. 3.95. 



Example 25 

25 [1-(4-Methylbenzyl)-5-phenyl-1H-indol-3-yq(oxo)aceticacid 
Step1 

5-Bromo-1 •(4-methylbenzyi)-1 W-Indole 

30 NaH (60%. 2.53 g, 63.1 mmol) was added portionwlse to a stirring solution of 
5-bromolndole (8.25 g. 42.1 mmol) In DMF (80 mL) at O'C under a nitrogen 
atmosphere over a period of 10 mln. The mixture was then wamwd up to room 
temperature. After the reaction mixture was stirred at room temperature for 1 hour, 
4-methylbenzyl bromide (12.0 g, 63.1 mmol) was added and the mixture was stirred 
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at room temperature ovemighL The reaction was quenched with aqueous 
ammonium chloride and diluted with water. The aqueous phase was extracted with 
ethyl acetate. The organic extract was washed with water and brine, then dried over 
anhydrous magnesium sulfate. This mixture was concentrated to give a crude oil 
5 (14.1 g. 71%). Crystallization from petroleum ether afforded the title compound as a 
white solid, m.p: 56-57'C. Mass spectmm (APCI. [M+H]+) m/z 300. IhNMR (400 
MHz, DMSO-cffi): 5 7.73 (s. 1H). 7.53 (s. 1H). 7.40 (d. 1H. J= 8.9 Hz). 7.18 (d. 1H. 

J= 10.5 Hz). 7.09 (d. 2H. J = 8.2 Hz). 7.07 (d. 2H. J= 8.2 Hz). 6.45 (s. 1H). 5.35 (s. 
2H). and 2.22 ppm (s, 3H). 
10 Elemental Analysis for dsHuBrN: 

Calculated: C. 64.02; H. 4.70; N. 4.67. 
Found: C. 63.66; H. 4.59; N. 4.71. 

Step 2 

15 1-(4-Methylbenzyl)-5-phenyl-lH-indole 

A mixture of 5-bromo.1.(4-methylbenzyl)-1Wndole (1.0 g. 3.33 mmol). 
benzeneboronic acid (0.621 g. 5.0 mmol). potassium carbonate (0.691 g. 5.0 mmol).' 
and [ri'-bis(diphenylphosphinoHerrocene]dichloropalladium(ll) complex with 
methylenechloride (1:1) (0.816 g. 1.0 mmol) in dioxane-water (10:1. 16.5 mL) was 
stirred at 70-C for 2 day. The reaction mixture was diluted with water and extracted 
with ethyl acetate. The organic extract was washed with water and brine, and then 
concentrBted to an oil. The residue was purified by flash column chromatography 
us>ng hexane/ethyl acetate (96 : 4) as an eluant to give the title compound as a semi- 
solid (0.48 g. 49%). |y4ass spectrum (+ESI. [M+HJ+) mfz 298. 1hNMR (300 MHz 
DMSO-de): 5 7.80 (s. 1H). 7.63 (d. 2H. J « 8.4 Hz). 7.48 (d. 2H. J = 11.1 Hz). 7.38^ 

7.45 (m. 3H). 7.11 (m. 4 H). 6.52 (d. 2H. J = 2.8 Hz). 5.38 (s. 2H). and 2.22 ppm (s 
3H). ^ • 

Elemental Analysis for C22H19N: 
30 Calculated: 0. 88.85; H. 6.44; N. 4.71 . 
Found: C. 88.65; H. 6.42; N. 4.61. 
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Step 3 

[1 •(4-Methylbenzyl)-5i9henyl-1 H-indol-3-yq(oxo)acetic acid 

Oxalyl chloride (0.474 mL, 5.43 mmol) was added dropwise to a stirring solution of 
1-(4-methylbenzyl).5-phenyl-1H-indote (0.46 g. 1.55 mmol) in THF (15 mL) at room 
temperature over a period of 5 minutes under a nitrogen atmosphere. After the 
reaction mixture was stirred at room temperature for 4 hours, the reaction was 
quenched carefully with water. The aqueous mixture was extracted with ethyl 
acetate. The extract was washed witti water, and brine, dried over anhydrous 
magnesium sulfate, and concentrated to give the title compound as a yellow solid 
(0.41 g, 72%), m,p: 195-196'C. Mass spectaim (ESI, [M+H]+) m/z 370. ^HNMR 
(400 MHz. DMS0-d6): 6 13.95 (br s, 1H). 8.68 (s, 1H). 8.41 (s. 1H). 7.63-7.66 (m. 
3 H), 7.56 (d. 1H, J = 10.4 Hz), 7.47 (t. 2H, J = 7.5 Hz), 7.35(t. 1H. J = 7.3 Hz). 
7.22(d. 2H. J = 8.1 Hz), 7.15(d, 2H, J = 8.0 Hz), 5.56 (s, 2H), and 2.25 ppm (s, 3H). 
Elemental Analysis for C24H19NO3 • 0.3 H2O: 
Calculated: C. 76.91; H, 5.27; N, 3.74. 
Found: C, 76.85; H, 5.18; N, 3.61. 

Example 26 

{1-(4.Methylben2yl)-5-I4-(trifluoromethoxy)phenyl]-1H-indol-3-yl)(oxo)acetic 
acid 

Stepi 

1 -(4-Methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1 H-indoie 

The title compound was prepared from 5-bromo-1-(4-methylbenzyl)-1H-indole (Step 
1 of Example 25) and 4-(trifIuoromethoxy)phenylboronic add in substantially the 
same manner, as described in Step 2 of Example 25. The product was obtained as 
an oil. Mass spectrum (ESI, [M+H1+) m/z 382. IhnMR (300 MHz. DMSO-de): S 
7.83 (s, 1H), 7.76 (d, 2H, J = 8.8 Hz). 7.52 (s, 1H). 7.53 (d, 2H, J = 8.1 Hz), 7.41-7.38 
(m, 3H). 7.11 (m. 4H). 6.54 (d. 1H. J = 3 Hz), 5.39 (s, 2H). and 2.23 ppm (s, 3H). 
Bemental Analysis for C23Hi8F3NO: 
Calculated: C. 72.43; H. 4.76; N. 3.67. 
Found: C, 72.38; H, 4.70; N, 3.59. 



-62- 



PCTa;S02/19344 



Step 2 

{1.(4^Vlethylben2yl).5.I4^trmuoromethoxy)phenyl].1H.lndol^^^^^ 
acid 

The tiUe compound was prepared from 1-(4^T^ethyIbenzyl)-5-[4-(trifIuorDmethoxy). 
phenyl]- Windole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obtained as a yellow solid, mp: 192- 
193-C. Mass spectrum (ESI. [M+HI+)/n/«? 454. ""HNMR (400 WHr. DMSO-dg): 6 
13.50 (br s, 1H), 8.70 (s. 1H), 8.42 (s, 1H), 7.77 (d. 2H. J = 8.7 Hz). 7.67 (d. 1H. J « 
8.5 Hz). 7.58 (dd. 1H. J = 8.7 Hz and 1.8 Hz). 7.45 (d. 2H. J = 8.3 Hz). 7.22 (d. 1H 
J = 7.9 Hz). 7.15 (d. 2H. J = 8.1 Hz). 5.57 (s. 2H). and 2.25 ppm (s. 3H). 
Elemental Analysis for C25H18F3NO4 • 0.2 H2O: 
Calculated: C. 65.70; H. 4.06; N. 3.06. 
15 Found: C. 65.74; H. 4.05; N. 2.94. 

Example 27 

{1-(4.Ruorobenzyl).5H4Ktrifluoromethoxy)phenyn-1H.lndo|.3.yfKoxo)acefi^ 
acid 



10 



20 



25 



Stepi 

5-Bromo-1-(4^uorobenzyl)-1//-indole 

The title compound was prepared from 4.fluorabenzyl bromide and 5.bromoindole In 
substantially the same manner, as described in Step 1 of Example 25. The product 
was obtained as a white solid; mp: 57-58'C. Mass spectrum (APCI. [M+H]*) mti: 304. 
1HNMR (400 MHz, DMSO^g): 6 7.73 (d. 1H. J = 1.8 Hz). 7.55 (d. 1H. J « 3.2 Hz). 
7.43 (d. 1H. J = 8.9 Hz). 7.24-7.19 (m. 3H). 7.12 (t. 2H. J 8.9 Hz). 6.47 (d. 1H J = 
3.6 Hz). 5.40 (s. 2H). and 2.22 ppm (s. 3H). 
30 Elemental Analysis for C,5Hi,BrFN: 
Calculated: C. 59.23; H. 3.65; N. 4.61. 
Found: C. 59.00; H. 3.55; N. 4.58. 
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Step 2 

1 •(4-Fluoroben2yl).5-I4^trlfluQromethoxy)phenyI].1 H-indole 

The title compound was prepared from 5-bromo-1-(4-fluorDben2yl)-1 indole and 
5 4-(trifluoromethoxy)phenylboronic add in substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
spectrum (ESI, [M+H]+) m/i 386. ""HNMR (300 MHz. DMSO-de): 5 7.84 (s. 1H). 
7.76 (d. 2H. J = 8.7 Hz). 7.56 (s. 1H). 7.55 (d. 1H, J = 9.7 Hz). 7.41-7.39 (m. 3H). 
7.23 (d. 2H. J = 8.1 Hz). 7.16 (d. 2H. J = 8.7 Hz). 6.55 (d. 1H. J = 3.1 Hz), and 5.44 
10 ppm (s. 2H). 

Steps 

{1 '(4-Fluorobenzyl).5^4-(trmuoroimthoxy)phenyq-1 H-indol-3-yi}(oxo)aeetic 



15 



20 



acid 



The title compound was prepared from 1-(4-fluoroben2yl)-5-[4-(trifluoromethoxy)- 
phenyl]-1H-indole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obtained as a white solid; mp: 158- 
159°C. Mass spectrum (ESI. [M+H]+) ffvi 458. ""HNMR (400 MHz, DMSO-dg): 8 
14.00 (br s, 1H), 8.74 (s, 1H). 8.43 (s. 1H). 7.77 (d. 2H. J = 6.7 Hz). 7.70 (d. 1H. J« 
8.6 Hz). 7.59 (dd. 1H. J= 8.7 Hzand 1.7 Hz), 7.45 (d, 2H, J= 8.1 Hz). 7.40 (d. 1H, J 
= 8.7 Hz). 7.39 (d. 1H. J= 8.5 Hz). 7.18 (t. 2H. J= 9.1 Hz), and 5.61 ppm (s. 2H). 
Elemental Analysis for C24H15F4NO4 • 0.2 HjO: 
Calculated: C. 62.53; H. 3.37; N. 3.04. 
25 Found: C. 62.31; H. 3.20; N, 3.12. 

Example 28 

[1-(4-Fluorobenzyi)-5-phenyl-1H-indol-3-yl](oxo)aceticacid 

30 Stepi 

1 -(4-Ruorobenzyl)-5*phenyl-1 H-indole 

The tiUe compound was prepared from 5.bromo-1-(4-fluorobenzyl)-1W-indole (Step 1 
of Example 27) and benzeneboronic add in substantially the same nranner, as 
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described in Step 2 of Example 25. The product was obtained as an oil. ly^ass 
spectrum (ESI. [M+H]+) m/z 302. ^HNMR (300 MHz. DMSO-de): 5 7.81 (s. 1H). 
7.63 (d. 2H. J = 8.3 Hz), 7.56-7.51 (m. 2H), 7.45-7.37 (m. 3H). 7.30-7.22 (m. 3H), 
7.20-7.08 (m. 2H). 6.54 (d. 1H. J = 6.0 Hz), and 5.43 ppm (s. 2H). 

5 

Step 2 

[1 -(4-Fluorobenzyi)-5-phenyi-1 H-indol-3-yq(oxo)acetic acid 

The titie compound was prepared from 1-(4-fluorobenzyI)-5-phenyl-1Wndole and 
1 0 oxalyl chloride in substantially the same manner, as described in Step 3 of Example 

25. The product was obtained as a light brown solid, mp: 165-166''C. Mass spectrum 

(ESI, [M+H]+) m/z 374. 1HNMR (400 MHz, DMSO-de): 5 13.54 (br s. 1H). 8.73 (s. 

1H). 8.42 (s. 1H). 7.68 (d. 1H. J = 8.5 Hz). 7.64 (d. 2H. J = 7.5 Hz). 7.58 (dd. 1H. J = 

8.6 Hz and 1 .7 Hz). 7.47 (t. 2H. J = 7.6 Hz), 7.39 (d. 1H, J = 8.6 Hz). 7.37 (d. 1H. J = 
1 5 8.2 Hz), 7.34 (t, 1 H, J = 7.4 Hz), and 5.61 ppm (s, 2H). 

Elemental Analysis for C23H16RMO3 • 0.4 H2O: 

Calculated: C, 72.59; H, 4.45; N, 3.68. 

Found: C. 72.58; H. 4.29; N, 3.62. 

20 Example 29 

[1 -Butyl-5H4-chlorophenyO-1 H-indoi^^](oxo)acetic acid 

Step1 

5-Bromo-1 -butyM H-indole 

25 

The title compound was prepared from 1-bromobutane (11 mL. 101 mmol) and 
5-bramoindole (20 g, 101 mmol) in substantially the same manner, as described In 
Step 1 of Example 25. The product was obtained as an oil. Mass spectnjm (ESI. 
[M+H]+) m/z 252. 1 HNMR (300 MHz, DMSO-de): 6 7.71 (d. 1 H. J = 1.9 Hz). 7.46 (d. 
30 1H. J = 8.7 Hz), 7.42 (d. 1H, J = 3.1 Hz), 7.22 (dd. 1H. J = 6.7 Hz and J « 2.0 Hz). 
6.40 (d. 1H, J= 3.1 Hz), 4.15 (t. 2H. J = 7.0 Hz). 1.70 (q. 2H. J = 7.0 Hz). 1.19 (h, 2H. 
J = 7.47 Hz), and 0.85 ppm (t, 3H, J = 7.47 Hz). 
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Step 2 

1 -Butyl-5-(4«hlorophenyl)-1/f.indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole and 4-chloro- 
5 phenylboronic add in substantially the same manner, as described in Step 2 of 
Example 25. The product was obtained as an oil. Mass spectrum (ESI. [M+H]*) m/z 
284. 1HNMR (400 MHz, DMSO^g): 5 7.81 (s. 1H). 7.67 (d, 2H. J = 8.56 Hz), 7.54 
(d. 1H. J= 8.55 Hz). 7.46 (d. 2H. J* 8.55 Hz). 7.42-7.40 (m. 2H). 6.47 (d. 1H. J = 3.0 
Hz). 4.18 (t. 2H. J = 7.02 Hz). 1.73 (p. 2H. J = 7.18 Hz). 1.24 (h. 2H. J = 7.47 Hz). 
1 0 and 0.88 ppm (t. 3H. J = 7.33 Hz). 
Elemental Analysis for CisHieCIN: 
Calculated: C. 76.18; H, 6.39; N. 4.94. 
Found: C. 75.71; H. 6.16; N. 4.74. 

15 Step 3 

[1 -Butyl-5-(4-chlorophenyi)-1 H-indol-3-yl](oxo)acetic acid 

The title compound was prepared from 1-butyl-5-(4-chlorophenyl)-1H-indole and 
oxalyl chloride in substantially the same manner, as described in Step 3 of Example 

20 25. The product was obtained as a yellow solid, mp: 136-137»C. Mass spectrum 
(ESI. IIVI+H1+) m/z 356. IhNIVIR (400 MHz, DMSO-de): 6 13.90 (br s. 1H). 8.52 (s, 
1H). 8.42 ((d. 1H. ^ = 1.38 Hz). 7.76(d. 1H. J = 8.57 Hz). 7.70 (d. 2H. J = 8.5 Hz). 
7.62 (d. 1H. J = 10.39 Hz). 7.53(d. 2H. J = 8.70 Hz). 4.35 (t, 2H, J = 7.02 Hz), 1.79 
(p. 2H. J = 7.33 Hz). 1.28 (h. 2H. J « 7.64 Hz), and 0.89 ppm (t. 3H. J » 7.33 Hz). 

25 Elemental Analysis for CjoHisCINOa: 
Calculated: C. 67.51; H, 5.10; N. 3.94. 
Found: C, 67.62; H, 5.05; N. 3.81. 
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10 



Example 30 

I1-Buty|.5K3-chlorophenyl).lH-lndol-3.yn(oxo)aceticacld 
Stepl 

5 1"Butyl-5-(3-chlorophenyl)-1/«ndole 

The title compound was prepared from S-bromo-l-butyMH-indole (Step 1 of 
Example 29) and 3-chlorophenylboronlc acid in substantially the same manner as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
spectrum (APCI. [M+HD m/z 284. IhNMR (400 MHz, DMSO-dfi): 6 7.85 (s. 1H). 
7-69 (s. 1H). 7.63 (d. 1H. J = 8.36 Hz). 7.55 (d. 1H. J = 8.55 Hz). 7.47-7.41 (m. 3H)' 
7.34 (d. 1H. J = 7.94 Hz). 6.48 (d. 1H. J = 3.05 Hz). 4.19 (t. 2H. J « 7.01 Hz). 1.73 (p. 
2H. J= 7.16 Hz). 1.25 (h. 2H. J= 7.46 Hz), and 0.88 ppm (t. 3H. J= 7.31 Hz). 
Elemental Analysis for CisHisCIN: 
15 Calculated: C, 76.18; H, 6.39; N, 4.94. 
Found: C. 76.85; H. 6.23; N. 4.81. 

Step 2 

I1-Biity|.5.(3^:hlorophenyI).1H.|ndol-3.yl](oxo)aceticacld 

The title compound was prepared from 1-butyl-5-(3<hlorophenyl)-lH-indole and 
oxalyl chloride in substanflally the same manner, as described in Step 3 of Example 
25. The product was obtained as a yellow solid, mp: 108.109-C. Mass spectmm 
(ESI. [M+H]*) m/z 356. 1hNMR (400 MHz. DMSO-^yg): 6 13.90 (br s. 1H) 8 54 (s 
25 1H). 8.42 ((d. 1H. J = 1.36 Hz). 7.77(d. 1H. J = 8.70 Hz). 7.69 (d. 1H. J = 1.70 Hz)' 

7.65(d.lH.J=9.01Hz).7.50(dd.1H.J=7.79and7.94H2).7.42(dd 1H J=7 94' 
and 0.92 Hz). 4.36 (t 2H. J = 7.04 Hz). 1.79 (p. 2H. = 7.26 Hz). 1.27 (h. 2H 'j = 
7.73 Hz), and 0.89 ppm (t. 3H, J = 7.36 Hz). 
Elemental Analysis for CjoHisCINOa: 
30 Calculated: C. 67.51; H. 5.10; N. 3.94. 
Found: C. 67.58; H. 5.08; N, 3.71. 
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Example 31 

[1-Butyl-5^3*niethoxyphenyl).1H*indol-3-yq(oxo)aceticaeid 

Stepi 

1-Butyi-5-(3-methoxyphenyl)-1//>jndole 

The title compound was prepared from S-bromo-l-butyl-IH-indole (Step 1 of 
Example 29) and 3-methoxyphenylboronic add in substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
spectrum (APCI. [M+H]*) m/z 280. ""HNMR (300 MHz, DMSO-dg): 5 7.81 (s, 1H). 
7.52 (d. 1 H. J = 8.30Hz), 7.43-7,38 (m. 2H), 7.39(dd, 1H. J = 7.70 and 7.91 Hz), 7.22 
(d. 1H. J = 8.50 Hz). 7.17 (s. 1H), 6.85 (d. 1H, J= 7.10 Hz). 6.46 (d. 1H. J= 3.05 Hz). 
4.18 (t. 2H. J = 7.01 Hz). 3.81 (s. 3H). 1.73 (p. 2H. J = 7.16 Hz). 1.25 (h. 2H. J = 7.46 
Hz), and 0.87 ppm (t. 3H. J= 7.31 Hz). 
Elemental Analysis for C19H21NO: 
Calculated: C, 76.18; H, 6.39; N, 4.94. 
Found: C, 76.85; H, 6.23; N.4.81. 

Step 2 

[1 -Butyl-5-(3-methoxyphenyl)-1 H-indol-3-yl](oxo)acetic acid 

The title compound was prepared from 1-butyl-5-(3-methoxyphenyf>1Wndole and 
oxalyl chloride in substantially the same manner, as described in Step 3 of Example 
25. The product was obtained as a yellow solid, mp: 108-109*0. Mass spectnjm 
(ESI, [M+H\*)m/z352. ^HNMR (400 MHz, DMSO-dg): 6 8.56 (s. 1H), 8.49 (s. 1H). 
7.64(d. 1H, J= 8.55 Hz). 7.54 (d, 1H, J= 8.4 Hz). 7.33 (d. 1H. J= 7.03 Hz). 7.19 (d. 
1H. J = 6.56 Hz). 7.14 (s. 1H). 6.89 (d. 1H. J = 7.33 Hz). 4.27 (t. 2H. J = 7.01 Hz). 
3.81 (s. 3H). 1.75 (p. 2H. J « 7.24 Hz). 1.25 (h. 2H, J = 7.51 Hz), and 0.87 ppm (t. 
3H, J =7.33 Hz). 

Elemental Analysis for C2iH2iN04« 0.2 H2O: 
Calculated: C. 71 .05; H, 6.08; N, 3.95. 
Found: C. 70.93; H, 6.03; N, 3.88. 
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Example 32 

[1 -Biityl-5-(4-methox^henyi)-1 H-indol-3-yl](oxo)acetic acid 
Step1 

5 1^utyi-5^44nethoxyphenyi)-1H-indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole (Step 1 of 
Example 29) and 4-methoxyphenylboronic acid in substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
1 0 spectnjm (ESI. [M+H]+) /n/z 280. HNMR (400 MHz, DMSO-de): 5 7.72 (s. 1 H). 7.58 
(dd. 2H, J - 8.86 and 1.99 Hz), 7.54-7.49 (m, 2H), 7.37-7.35 (m, 2H). 6.98 (dd, 1H. 
J= 7.33 and 7.34 Hz). 6.44 (d. 1H. J = 3.05 Hz). 4.17 (t, 2H. J = 7.01 Hz). 3.78 (s, 
3H), 1.73 (p. 2H. J - 7.16 Hz), 1.25 (h, 2H, J = 7.46 Hz), and 0.88 ppm (t. 3H. J = 
7.3, 1 Hz). 

15 

Step 2 

[1 -Butyl-5^4-methoxyphenyl)-1 H-lndol-3>yi](oxo)acetic acid 

The title compound was prepared from 1-butyl-5-(4-methoxyphenyl)-1Wndole and 
20 oxalyl chloride in substantially the same manner, as described in Step 3 of Example 

25. The product was obtained as a yellow solid, mp: 172-173°C. Mass spectrum 

(ESI, [M+H1+) m/i 352. ""HNMR (300 MHz, DMSO-dg): 5 13.90 (br s, 1H). 8.54 (s. 

1H). 8.50 (s. 1H), 8.37 (s. 1H). 7.73(d. 1H, J= 8.55 Hz). 7.61-7.55 (m, 3H). 7.05(d, 

2H, J = 7.03 Hz). 4.34 (t. 2H, J = 7.01 Hz). 3.80 (s. 3H). 1.79 (p. 2H. J = 7.24 Hz). 
25 1 .26 (h, 2H, J = 7.51 Hz), and 0.89 ppm (t, 3H, J = 7.33 Hz). 

Elemental Analysis for C21H21NO4: 

Calculated: C. 71.78; H, 6.02; N, 3.99. 

Found: C, 72.01; H. 5.93; N. 3.98. 
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Example 33 

{1 -Butyl-5-[4-(trifluoromethyl)phenyq-1 H-indol-3-ylKoxo)acetic acid 
Step1 

5 1 •Butyl-5-[4-(trifiuoroinethyl)phenyi]-1 H-indoie 

The title compound was prepared from 5-bromo-1-butyl-1H-indole (Step 1 of 
Example 29) and 4- trifluoromethylphenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil, 

10 mp:52-53"C. Mass spectrum (APCI, [M+Hl+)/n/z 31 8. ^HNMR (400 MHz, DMSO- 
de): 6 7.91-7.88(m, 3H), 7.76 (d, 2H. J = 8.24 Hz), 7.59 (d, 1H. J = 8.55 Hz), 7.49 (d. 

1H, J = 8.56 Hz), 7.43 (d. 1H. J= 3.06 Hz). 6.51 (d, 1H, J= 3.05 Hz), 4.20 (t. 2H. J = 
7.01 Hz). 1 .74 (p. 2H. J = 7.19 Hz). 1.25 (h. 2H, J = 7.48 Hz), and 0.88 ppm (t, 3H. 
J = 7.32 Hz). 
1 5 Elemental Analysis for C19H16F3N: 

Calculated: C. 71.91; H. 5.72; N, 4.41. 
Found: C. 71.53; H, 5.61; N, 4.36. 

Step 2 

20 {1-Butyl-5-[4-(trifluoromethyl)phenyl]-1H-indoi-3-yl}(oxo)acetic acid 

The title compound was prepared from 1-butyl-5-[4-(trifluoromethyl)phenyl]-1H-indole 
and oxalyl chloride in substantially the same manner, as described in Step 3 of 
Example 25. The product was obtained as a light yellow solid; mp: 149-149"C. 

25 Mass spectrum (ESI, [M-H]-) m/z 388. ^HNMR (300 MHz, DMSO-de): 5 13.90 (br s. 
1H). 8.55 (s, 1H), 8.50 (s. 1H), 7.90 (d. 2H, J = 8.25 Hz), 7.84-7.80 (m, 3H). 7.70 (dd, 
1H, J = 8.85 and 2.33 Hz), 4.37 (t, 2H, J = 7.01 Hz). 1.79 (p. 2H. J = 7.24 Hz). 1.28 
(h. 2H. J = 7.51 Hz), and 0.90 ppm (t. 3H. J = 7.33 Hz). 
Elemental Analysis for C21H18F3NO3: 

30 Calculated: C. 64.78; H. 4.66; N, 3.60. 
Found: C. 65.08; H. 4.76; N. 3.61. 
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Example 34 

[1-(4.tert-Butylb? 2yl)-5.{3wnethylphenyl).1H-lndol^.y|](oxo)acetic acid 
Step 1 

5 5-Bromo-1-[4-(reit-butyl)ben2yq.lH-indoie 

The title compound was prepared from 4-(fert-butyl)benzyl bromide (180 g. 768 

mmol) and 5-bromoindole (152 g, 768 mmol) in substantially the same manner, as 

described In Step 1 of Example 25. The product (257 g. 97%) was obtained as a 
10 yellow solid, mp: 108.109'C. Mass spectrum (ESI. [M+H]*) m/z 342. 1hnMR (400 

MHz, DMSO-de): 5 7.73 (s. 1H). 7.55 (s. 1H). 7.44 (d. 1H. J = 8.71 Hz). 7.30 (d. 2H. 

J = 7.96 H2). 7.19 (d. 1H. J = 8.71 Hz). 7.10 (d. 2H. J = 7.63 Hz). 6.46 (s. 1H). 5.36 

(s. 2H). and 1.21 ppm (s, 9H). 

Elemental Analysis for Ci9H2oBrN: 
15 Calculated: C. 66.67; H. 5.89; N. 4.09. 

Found: C, 66.78; H. 5.86; N. 4.02. 



20 



25 



Step 2 

1-[4Krert.ButyI)benzyl].5K3-methylphenyl).1W.indole 



The mixture of 5-bromo-H4-fe/f^)utylbenzyl)-1A«ndole (67.5 g. 197.2 mmol). 3- 
methylbenzeneboronic add (27.6 g. 197.2 mmol). potassium carbonate (27.2 g. 493 
mmol). palladium(ll) acetate (0.338 g) and tetrabutylammonium bromide (63.5g. 
197.2 mmol) in 10% dioxane In water (degassed. 1.72 L) was stirred at 70-C. The 
reaction was monitored by TLC. 3-Methylben2eneboronic acid (45.2 g. 394.4 mmol) 
was added in four portions every 10 hours, after which time 5-bromo-1-(4-tert- 
butylbenzyl)-1H.indole was no longer detected by TLC. The reaction was cooled to 
room temperature and the solvent was decanted. The dark gum-lilce oil was washed 
with water and extracted with petroleum ether (4 x 2 L). The combined petroleum 
30 ether extracts were washed with water and filtered. This mixture was concentrated to 
a volume of about 1 .5 L and allowed to crystallize. The solid was isolated by filtration 
and dried under vacuum at eO'C for 10 hours, to afford the title compound as a white 
solid (50.8 g. 73 %). mp: 94-95»C. Mass spectnjm (ESI. [M+H]+) m/z 354. IhNMR 
(400 MHz. DMS0-d6): 5 7.79 (s. 1H). 7.53-7.51 (m. 2H). 7.45 (s. 1H). 7.41 (d. 1H. 
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J = 7.79 Hz), 7.37 (d, 2H. J =8.55 Hz). 7.32-7.28 (m. 3H). 7.14 (d. 2H. J = 8.40 Hz). 
7.09 (d. 1H. J = 8.40 Hz). 6.51 (d. 1H. J = 2.75 Hz). 5.38 (s. 2 H), 2.36 (s. 3H). and 
1.21 ppm{s.9H). 
Elemental Analysis for C26H27N: 
5 Calculated: C, 88.34; H. 7.70; N. 3.96. 
Found: C, 88.24; H. 7.64; N. 3.92. 

Step 3 

[1 •(4-Jert-Butylbenzyl)-5-(3Mnethylphenyl)-1 H-indol-3-yl](oxo)acetlc acid 

10 

The title compound was prepared from 1-[4-(tert-butyl)benzyl]-5-(3-methylphenyl)- 
IHnndole (44.6 g. 126.2 mmol) and oxalyl chloride (22.0 mL. 252.4 mmol) in 
substantially the same manner, as described in Step 3 of Example 25. The product 
was obtained as a yellow solid (51.4 g. 96 %), mp: 128-129 "C. Mass spectrum (ESI. 

15 [M-H]-) w/z 424. "IhnMR (400 MHz. DMSO-dg): 8 13.50 (br s. 1H), 8.70 (s. 1H). 
8.40 (s. 1H). 7.69 (d. 1H. J = 8.71 Hz). 7.56 (d. 1H. J = 8.55 Hz). 7.45-7.42 (m. 2H). 
7.37-7.33 (m. 3H), 7.24 (d. 2H. J = 8.40 Hz). 7.16 (d, 1H, J = 7.49 Hz). 5.57 (s. 2H), 
2.38 (s. 3H). and 1.22 ppm (s. 9H). 
Elemental Analysis for C28H27NO3: 

20 Calculated: C. 79.03; H. 6.40; N, 3.29. 
Found: C, 78.77; H. 6.29; N. 3.25. 

Example 35 

II -(4-Je/t-Butylbenzyl)-5-(3-methoxyphenyl)-1 H.indo|.3.yll(oxo)acetic acid 

25 

Stepi 

1-[4-(ferf-Butyi)benzyi]-5-(3-methoxyphenyl)-1H-indole 

The title compound was prepared from 5-bromo-1-[4-(tert-butyl)benzyO-1H^indole 
30 (Step 1 of Example 34) and 3-methoxyphenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI, [M+H1+) m/z 370. ""HNMR (400 MHz, DMSO-de): 5 7.81 (s, 
1H). 7.53 (s. 1H), 7.51 (d. 1H, J= 8.55 Hz), 7.39 (d, 1H, J = 8.55 Hz), 7.34-7.30 (m, 
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3H). 7.20 (d. 1H. J= 7.64 Hz). 7.15-7.13 (m, 3H). 6.85 (d. 1H. »/= 8.25 Hz). 6.52 (d. 
1H. J s 3.05 Hz). 5.39 (s, 2H). 5.81 (s. 3H). and 1.21 ppm (s, 9H). 
Elemental Analysis for C^HzrNO: 
Calculated: C, 84.51; H, 7.37; N. 3,79. 
5 Found: C. 83.30; H, 7.42; N. 3.74, 

Step 2 

[1-(4-tert-Butylbenzyl)^3-inethoxyphenyl)-1H-indoi-3-yq(oxo)aceticacIcl 

10 The title compound was prepared from H4-(tert-butyl)benzyQ-5-(3-methoxyphenyl)- 
IH-indole and oxalyl chloride in substantially the same manner, as described in Step 
3 of Example 25. The product was obtained as a yellow solid, mp: 86-87*C. Mass 
spectrum (ESI, [M+H]*) m/z 442. ""HNMR (400 MHz, DMSO-cfg): S 13.50 (br s. 1H). 
8.71 (s. 1H). 8.40 (s. 1H), 7.69 (d. 1H. J = 8.55 Hz), 7.58 (d. 1H, J = 8.55 Hz), 7.40- 

15 7.35(m, 3H). 7.24 (d, 2H. J = 8.40 Hz), 7.20(d, 1H. J = 7.64 Hz). 7.14(s. 1H). 6.93 (d, 
1H. J« 8.25 Hz), 5.57 (s, 2H), 3.82 (s. 3H). and 1.22 ppm (s, 9H). 
Elemental Analysis for C28H27NO4 • 0.1 H2O: 
Calculated: C. 75.86; H. 6.18; N. 3.16. 
Found: C, 75.84; H. 5.91 ; N. 2.98. 

20 

Example 36 

[1-(4-tert-Butylbenzyl)-5H4-teff-biityiphenyl)-1H-indol-3-yl](oxo)aceticacid 
Stepi 

25 1 -{4-(ferf-Butyl)benzyll-5-[4-(<ert-butyl)phenyl]-1 H-indole 

The title compound was prepared from 5-bromo-1-{4-(fert-butyl)benzyl]-1W^indole 
(Step 1 of Example 34) and 4-(fert-butyl)phenylboronic acid in substantially the 
same manner, as described In Step 2 of Example 25. The product was obtained as 
30 an off-white solid, mp: 167-168'C. Mass spectrum (ESI, [M+H]+) m/z 396. ^HNMR 
(400 MHz, DMS0-d6): 6 7.77 (d. 1H. J = 1.38 Hz). 7.55 (d, 2H, J = 8.56 Hz). 7.52- 
7.51 (m. 2H), 7.43 (d, 1H. J = 8.40 Hz), 7.36 (d. 1H. J = 8.55 Hz). 7.31 (d. 2H, J = 
8.40 Hz). 7.14 (d. 2H. J = 8.40 Hz). 6.51 (d. 1H. J = 3.05 Hz). 5.38 (s. 2H), 1.30 (s. 
9H). and 1.21 ppm (s. 9H). 
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Elemental Analysis for C29H33N • 0.3 H2O: 
Calculated: C. 86.87; H. 8.46; N. 3.49. 
Found: C, 87.08; H. 8.51; N. 3.46. 

Step 2 

I1-(4.tert.Butylben2yl).5^4-/ert-butylphenyl).1H-lndol^yO(oxo)aceticacld 

The title compound was prepared from H4-(fert-butyl)ben2yl]-5-[4-(te/t-butyl)phenyl]- 
IH-indole and oxalyl chloride in substantially the same manner, as described in Step 
3 of Example 25. The product was obtained as a light brown solid, mp: 111-112°C. 
Mass spectrum (ESI. [M+H]+) /n/z 468. IhNMR (400 MHz. DMSO-ds): 5 13.50 (br 
s. 1H). 8.70 (s. 1H). 8.40 (s. 1H). 7.68 (d. 1H. J= 8.55 Hz). 7.58-7.54(m. 3H), 7.48 (d. 
2H. J = 8.40 Hz). 7.36 (d. 2H. J = 8.25 Hz). 7.25 (d. 2H. J = 8.40 Hz). 5.56 (s. 2H). 
1.31 (s. 9H). and 1.22 ppm (s, 9H). 
Elemental Analysis for C31H33NO3 • 0.2 H2O: 
Calculated: C, 79.02; H, 7.14; N, 2.97. 
Found: C. 78.97; H. 7.22; N. 2.90. 

Example 37 

[1 -(4-*ert-Butylbenryl).5-(3-chlorophenyl)-1 H-indo|.3.yl](oxo)acetic acid 
Stepi 

1-C4-{<ert.Butyl)benzylI-5-(3-chlorophenyI).1H.indole 

The title compound was prepared from 5-bromo-1.[4-(ferf-butyl)benzyll-1Wndole 
(Step 1 of Example 34) and 3-chlorophenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI. (M+H]+) m/z 374. iHNMR (400 MHz. DMSO-dfi): 5 7.86 (d. 1H. 
J = 1.53 Hz). 7.68 (dd. 1H. J = 1.84 and 1.83 Hz), 7.61 (d, 1H, J = 7.79 Hz). 7.43 (d. 
1H. J = 8.40 Hz). 7.36 (d. 1H. J = 8.55 Hz). 7.55-7.54 (m, 2H). 7.46-7.41 (m, 2H), 
7.34 (d. 1H. J = 1.07 Hz). 7.31 (d. 2H. J = 8.40 Hz). 7.13 (d. 2H, J = 8.40 Hz). 6.53 
(d. 1H. J= 3.06 Hz). 5.40 (s. 2H). 1.30 (s. 9H). and 1.21 ppm (s. 9H). 
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Elemental Analysis for CjbHztNO: 
Calculated: C. 84.51; H. 7.37; N. 3.79. 
Found: C. 85.08; H. 7.35; N. 3.66. 

Step 2 

[H4-fert.Butylben2yO*(3<hlorophenylHHHndoI^yO(oxo)acetlcac^^ 

The title compound was prepared from H4-{tert.butjn)ben2yq-5.(3K:htorophenyl)-1H. 
.ndole and oxalyl chloride In substantially the same manner, as described In Step 3 
of Example 25. The product was obtained as a light brown solid, mp: 138.139X 
Mass spectrum (ESI. fM+H]*) m^446. IhnmR (400 MHz, DMSO-dfi): 5 13.50 (br s 
1H). 8.73 (s. 1H). 8.42 (s. 1H). 7.72 (d. 1H. J = 8.71 Hz). 7.67(dd. 1H. J = 1.83 Hz 
and 1.83 Hz). 7.63-7.60 (m. 2H). 7.50 (dd. 1H. J = 7.94 Hz and 7.79 Hz). 7.41 (d 1H 
J = 7.95 HZ). 7.35(d. 2H. . = 8.40 Hz). 7.24(d. 2H. . = 8.40 Hz). 5.56 (s. 2 H).'and 
15 1.22ppm(s, 9H). 

Elemental Analysis for C2rHa4CIN03: 
Calculated: C. 72.72; H. 5.42; N, 3.14. 
Found: C. 72.43; H. 5.39; N. 3.07. 

20 Example 38 

rH4.fert.Butylbenzyl).5K4^hIorophenyI).1H.|ndoW.yIJ(oxo)ace^^ 
Stepi 

1Wtert.Butyl)ben2yIJ.5^4^hlorophenyl).1//.indole 

25 

The title compound was prepared from 5-bromo-H4-(terf-butyl)benzyG-1«-indole 
(Step 1 of Example 34) and 4K:hlorophenyIboronic add in substantially the same 
manner, as described m Step 2 of Example 25. The product was obtained as an oil 
Mass spectrum (ESI. IM*HI+) n^ziA. Ihnmr (400 MHz, DMSO-dg): 6 7.82 (d. 1H 
^ = 1.52 Hz). 7.66 (d. 2H. J = 8.55 Hz). 7.55-7.53 (m. 2H). 7.46 (d. 2H. J = 8.55 Hz)' 
7.39 (d. 1H. J = 8.56 Hz). 7.31 (d. 2H. J = 8.40 Hz). 7.13 (d. 2H. J = 8.24 Hz) 6 53 
(d, 1H. J= 3.05 Hz). 5.39 (s. 2H). and 1.21 ppm (s. 9H). 
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Elemental Analysis for C25H24CIN: 
Calculated: C. 78.05; H. 6.60; N. 3.64. 
Found: C. 78.02; H. 6.27; N. 3.53. 

5 Step 2 

I1-<4-terf.Butylbenzyl)-5-{4-chlorophenyl).1H-lndol.3-yl](oxo)aceticacid 

The title compound was prepared from 1-I4-(fert-butyl)ben2yl]-5-{4-chlorophenyl)-1W. 

indole and oxalyl chloride in substantially the same manner, as described in Step 3 
10 of Example 25. The product was obtained as a light brown solid, mp: 183-184X. 

Mass spectrum (ESI. [M+H]+) m/z 446. ""HNMR (400 MHz. DMSO-de): 6 13.50 (br s. 

1H). 8.72 (s. 1H). 8.42 (s. 1H). 7.71 (d. 1H. J = 8.55 Hz). 7.67 (d. 2H. J ^ 8.70 Hz). 

7.59 (d. 2H. J = 8.70 Hz). 7.51 (d. 2H. J = 8.55 Hz). 7.35 (d. 2H. J « 8.24 Hz). 7.24(d. 

2H. J = 8.40 Hz). 5.57 (s. 2 H). and 1 .22 ppm (s. 9 H). 
15 Elemental Analysis for C27H24CINO3: 

Calculated: C. 72.72; H. 5.42; N. 3.14. 

Found: C. 72.40; H, 5.43; N. 3.04. 

Example 39 , 
20 I1-(4-*ert.ButyIbenzyl).5.(2.methylphenyl)-1H.|ndol-3-yll(oxo)ace«cacid 
Step1 

1<[4^te/f.BiJtyl)benzyl]-5-(2-methylphenyl)-1H-lndole 



25 



30 



The title compound was prepared from 5-bromo-1-(4-(ferf-butyl)benzyl]-1H.indole 
(Step 1 of Example 34) and 2-methylphenylboronic acid in substantially the same 
manner, as described In Step 2 of Example 25. The product was obtained as a 
brown oil. Mass spectmm (ESI. [M+HJ+) m/z 354. IhnMR (400 MHz, DMSO-de): 5 
7.53 (d. 1H. J = 3.06 Hz). 7.50 (d. 1H. J = 8.55 Hz). 7.46 (d. 1H. J = 0.95 Hz). 7.33 
(d. 2H. J = 7.96 Hz). 7.26-7.18 (m. 5H). 7.05 (d. 1H. J = 8.40 Hz). 6.48 (d. 1H. J = 
3.06 Hz). 5.38 (s. 2H), 2.22 (s. 3H). and 1 .22 ppm (s. 9H). 
Elemental Analysis for C26H27N: 
Calculated: C, 88.34; H. 7.70; N, 3.96. 
Found: C. 88.28; H. 7.58; N, 3.75. 
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Step 2 

I1-(4-tert-Butylbenzyl)-5-(2-methylphenyl)-1HHndol.3.ylJ(oxo)acetlcacld 

5 The title compound was prepared from 1-[4-(fert-butyl)benzyl]-5-(2-methylphenyl)- 
1H-indole and oxalyl chloride in substantially the same manner, as described in Step 
3 of Example 25. The product was obtained as a light brown solid, mp: 97-98'C. 
Mass spectrum (ESI. [M+H]+) 426, ""HNMR (400 MHz, DMSO-dg): 5 13.59 (br s. 
1H). 8.71 (s. 1H). 8.10 (s. 1H). 7.68 (d. 1H. J = 8.55 Hz). 7.37 (d. 2H. J = 8.25 Hz). 
1 0 7.30-7.20 (m, 7H). 5.57 (s, 2 H). Z20 (s. 3 H). and 1 .23 ppm (s. 9 H). 
Elemental Analysis for C28H27NO3: 
Calculated: C. 79.03: H, 6.40; N. 3.29. 
Found: C, 78.70; H. 6.42; N, 3.28. 

15 Example 40 

{1-(2-Ethyibutyl)-5.[4-(trifluoroinethoxy)phenyi]-1H-indol-3-yl}(oxo)ac8ticac{d 
Stepi 

5>Bromo-1 •(2-ethylbutyl)-1 /f>indole 

20 

The title compound was prepared from l-brDmo-2-ethylbutane (14.14 mL, 101 mmol) 
and 5-bromoindole (20 g, 101 mmol) In substantially the same manner, as described 
in Step 1 of Example 25. The product (17.78 g, 62%) was obtained as a coloriess 
oil. Mass spectrum (ESI, [M+H]+) m/z 280. 1hNMR (400 MHz, DMSO-dg): 5 7.71 
25 (d. 1H. J = 1.83 Hz). 7.43-7.39 (m. 2H). 7.21 (dd, 2H. J = 8.72 and 1.99 Hz). 6.41 (d, 
1H, J = 2.90 Hz). 4.04 (d. 2H, J = 7.48 Hz). 1.76 (hep. 1 H), 1.21 (p. 4 H). and 0.82 
ppm (t. 6 H). 

Elemental Analysis for CuHtaBrN: 
Calculated: C, 60.01; H. 6.47; N. 5.00. 
30 Found: C, 60.20; H, 6.46; N. 4.96. 
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Step 2 

1 •(2-Ethylbutyl)-5-[4-(trifluoromethoxy)phenyq-1 //-indole 

The title compound was prepared from 5-bromo-1-(2-ethylbutyl)-1H-indole and 4- 
5 (trifluoromethoxy)phenylboronic acid in substantially the same manner, as described 
in Step 2 of Example 25. The product was obtained as an oil. Mass spectrum 
(APCI. [M+H]+) mJz 362. ""HNMR (300 MHz, DMSOk/6): 8 7.82 (s. 1H). 7.77 (d. 2H. 
J = 8.56 Hz). 7.51 (d. 1H. J s 8.50 Hz). 7.44-7.39 (m. 4H). 6.49 (d. 1H. J = 3.12 Hz). 
4.07 (d. 2H. J = 7.32 Hz), 1.80 (hep. 1 H). 1.24 (p. 4 H). and 0.85 ppm (t. 6 H). 
1 0 Elemental Analysis for C^HaFaNO: 
Calculated: C. 69.79; H, 6.14; N. 3.88. 
Found: C. 69.79; H, 5.85; N. 3.82. 

Steps 

15 {1-(2-Ethylbutyl)-5-[4-(trifluoromethoxy)phenyl]-1H-incioi-3-yl}(oxo)aceticacid 

The title compound was prepared from 1-(2-ethylbutyl)-5-[4-(trifluoromethoxy)- 
phenyQ-IH-indole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obtained as a light brown solid, rrip: 98- 

20 99»C. Mass spectrum (ESI, [M+H]+) m/z 434. IrNMR (400 MHz, DMSO-dg): 6 
13.59 (br s, 1H). 8.51 (s, 1H), 8.43 (s, 1H). 7.79(d. 2H. J = 8.7 Hz). 7.74 (d. 1H. J = 
8.55 Hz), 7.64 (d, 1H, J = 7.82 Hz), 7.63 (d. 2H, J = 7.80 Hz), 7.47(d, 2H. J = 8.24 
Hz). 4.26 (d, 2H. J= 7.49 Hz). 1.86 (hep. 1 H). 1.27 (p, 4 H). and 0.86 ppm (t. 6 H). 
Elemental Analysis for C23H22F3NO4: 

25 Calculated: C. 69.79; H. 6.14; N. 3.88. 
Found: C. 69.79; H. 5.85; N. 3.82, 
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25 



Example 41 

{2.C(Acetyloxy)methylhH4^nethylben2yl).5-[4.(trifluoro^^^ 
indol-3-yl}(oxo)acetic acid 

Step1 

Ethyl 5-bromo.1^4^nethylben2yf).1/«ndole.2^rboxylate 

The title compound was prepared from ethyl 5-bromo-1rt^indole-2.cart)oxylate and 4- 
methylbenzyl bromide in substantially the same manner, as described in Step 1 of 
Example 25. The product was obtained as a semi-solid contained 0.8 mole 
equivalent DMF. Mass spectrum (ESI. [M+HJ+) m/z 372. 1h NMR (400 MHz 
DMSO-de) S 7.93 (d. 1H. J = 7.94 Hz). 7.55 (d. 1H. J = 9.01 Hz). 7.40 (dd. 1H. J = 
8.85 and 1.98 Hz). 7.32 (s. 1H). 7.04 (d. 2H, J= 7.96 Hz). 6.90 (d. 2H. J = 7.94 Hz) 
5.79 (s. 2H). 4.28 (q. 2H), Z20 (s. 3H). and 1 .28 ppm (t 3H). 

Step 2 

Ethyl 1.(4.methylbenzyl).5.I4.(trffluoromethoxy)phenyll.1H.indole.2. 
carboxylate 



The title compound was prepared from ethyl 5-bromo-1-(4-methylben2yl)-1H-indole. 
2-carboxylate and 4-(trifluoromethoxy)phenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an off- 
white solid. m.p. 77-78'C. Mass spectmm (ESI. [M+H]+) m/z 454. 1h NMR (400 
MHz, DMSO-ofe) 6 8.00 (s. 1H). 7.78 (d. 2H. J = 8.70 Hz). 7.67 (d. 1H. J = 8.85 Hz). 
7.61 (dd. 1H. J= 8.70 and 1.68 Hz). 7.44 (s. 1H). 7.42-7.41 (m. 3H). 7.06 (d. 2H J« 
7.94 Hz). 6.94 (d. 2H. J = 8.09 Hz). 5.83 (s. 2H). 4.29 (q. 2H). 2.21 (s. 3H). and 1.30 
ppm (t. 3H). 

Elemental Analysis for C26H22F3NO3: 
Calculated: C. 68.87; H. 4.89; N. 3.09. 
30 Found: C. 69.00; H. 4.66; N. 3.06. 
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Steps 

{1-(4-Methylbenzyl)-5-[4Ktrmuoromethoxy)phenyl]-1H-indol-2-yQmeth 

Lithium aluminum hydride (0.244 g. 6.1 mmol) was added portionwise to a stirring 
5 solution of ethyl 1-(4-methylt>en2yl)-5-[4-(trifluoromethoxy)pheny!]-1H-indole-2- 
carboxylate (2.0 g, 4.4 mmol) in ethyl ether (17 mL) at OX under a nitrogen 
atmosphere over a period of 5 minutes. The mixture was then wanned up to room 
temperature. After the reaction mixture was stirred at room temperature for 5 hour, 
the reaction was carefully quenched with water then filtered. The filtrate was 
10 extracted with ethyl acetate. The organic extract was washed with water and brine, 
dried over anhydrous magnesium sulfate and evaporated to afford the title compound 

as a white solid (1.56 g. 86 %). Mass spectrum (ESI, [M+H]+) m/z 412. ^HNMR 
(400 MHz. DMSO-d6): 67.81 (s, 1H), 7.76 (d, 2H, J = 6.71 Hz), 7.45-7.35 (m. 4H), 

7.08 (d, 2H. J = 7.74 Hz). 6.96 (d, 2H. J = 8.09 Hz). 6.50 (s. 1 H), 5.44 (s, 2H). 5.35 (t, 
15 1H). 4.60 (d. 2H), and 2.23 ppm (t, 3H). 
Elemental Analysis for C24H20F3NO2: 
Calculated: C, 70.07; H, 4.90; N, 3.40. 
Found: C, 69.80; H. 4.75; N. 3.34. 

20 Step 4 

{1 -(4-Methylbenzyl)-5-[4*(trifluoromethoxy)phenyl]-1 H-indol-2-yl}methyi acetate 

Acetyl chloride (0.222 mL, 3.08 mmol) was added to a stining solution of {1-(4- 
methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1H-indol-2-yl}methanol (0.507 g. 1.23 

25 mmol) and N.N-diisopropylethylamine (0.547 mL, 3.08 mmol) in methylene chloride 
(8 mL) at O^'C under a nitrogen atmosphere over a period of 5 minutes. After the 
reaction mixture was stirred at room temperature overnight, the reaction was 
quenched carefully with water. The aqueous mixture was extracted with ethyl 
acetate. The organic extract was washed with water and brine, dried over anhydrous 

30 magnesium sulfate and evaporated to afford the title compound as a solid (0.557 g, 

99.6 %). mp: 125-126 X. Mass spectrum (ESI, [M+Hf) m/z 454. ^HNMR (400 
MHz, DMS0-cf6): 5 7.86 (s. IN). 8.77 (d, 2H, J = 8.96 Hz). 7.48-7.40 (m, 4H), 7.09 
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(d. 2H. J = 7.94 Hz). 6.90 (d. 2H. J = 7.94 Hz). 6.70 (s. IH). 5.44 (s. 2H). 5.23 (s 
2H). 2.23 (s. 3H). and 1.85 ppm (s. 3H). 
Elemental Analysis for C2BH22F3NO3: 
Calculated: C. 68.32; H. 4.94; N. 3.07. 
5 Found: C. 67.96; H, 4.57; N, 2.96. 

Steps 

{2.I(Acetyloxy)methylHK4Mnethylbenzyl)^4Ktrmuort,metho^^^^^ 
indol-3-yl>(oxo)acetic acid 

10 

The title compound was prepared from {1-(4-methylbenzyl)-5.[4Ktrlfluoromethoxy). 
phenylMHHndo|.2-yI}methyl acetate and oxalyl chloride in substantially the same 
manner, as described in Step 3 of Example 25. The product was obtained as a light 
brown solid, mp: 79-80-C. Mass spectrnm (ESI. [M-H]-) rrUz 524. 1hNMR (400 MHz 
DMSO-de): 6 14.50 (br s. 1H). 8.20 (s. IH). 7.74 (d. 2H. J = 8.55 Hz). 7.70 (d. 1h' 
J = 8.69 Hz). 7.62 (d. IH. J = 8.55 Hz). 7.47 (d. 2H. J = 8.25 Hz). 7.15 (d 2H J = 
7.88 HZ). 6.99 (d. 2H. J = 7.78 Hz). 5.64 (s. 2H). 5.53 (s. 2H). 2.25 (s. 3H). and 1 .83 
ppm (s. 3 H). 

Elemental Analysis for C^HszFsNOs. 
20 Calculated: C. 64.00; H, 2.67; N. 2.67. 
Found: C. 63.77; H. 3.99; N, 2.65. 

Example 42 

{2HHydroxymethyl).H4.methyIl,enzyl).5.r4Ktrlffluoromethoxy)phenyl].1^ 
25 3-yl)(oxo)acetic acid, potassium salt 

A solution of {2-[(acetyloxy)methyO.H4-methylbenzyl)-5.[4-(tnfluoro^^^ 
1Wndol-3.ylKoxo)acetic add (0.50 g. 0.96 mmol) (Step 5 of Example 41) and 
aqueous potassium hydroxide (1.0 N. 2.38 mL. 2.38 mmol) in THF : water (1 • l 16 
30 mL) was stirred at room temperature for 4 hours. The reaction mixture was 
evaporated to dryness. The residual solid was stirred in water : hexane (8 : 92 100 
mL) and filtered to give the title compound as a white solid (0.4 g). mp: 248-249*.5-C. 
Mass spectrum (ESI. [M-H]-) m/z482. 1hnmR (400 MHz, DMSO-de): 6 8.51 (s IH) 



81 - 



BNSDOCID «W0 030002$U1 I , 



y/0 03/INNI253 



PCT/IJ»»2/I9344 



7.73 (d. 2H. J = 8.86 Hz). 7.50 (d. 1H, J = 8.56 Hz). 7.45 (d. 1H. J = 8.55 Hz). 7.43 
(d. 2H. J « 7.94 Hz). 7.09 (d. 2H. J = 8.09 Hz). 7.05 (d. 2H. J = 8.09 Hz). 5.74 (t. 1H). 
5.55 (s, 2H), 4.80 (d. 2H. J = 6.80 Hz), and 2.23 ppm (s. 3 H). 
Elemental Analysis for C26H2oF3N05» 1 .0 K • 0.8 H2O: 
5 Calculated: C, 58.27; H, 3.87; N, 2.61. 
Found: C. 58.14; H, 3.82; N, 2.59. 

Example 43 

{2-[(Acetyloxy)methyl]-1-benzyl-5-[4-(ti1fluoromethoxy)phenyl]-1H-indol-3- 
10 yl}(oxo)acetic add 

Stepi 

Ethyl 5-bromo-1 -benzyM HHnclole-2-carboxylate 

15 The title compound was prepared from ethyl 5-bromo-1H-indole-2-carboxylate and 
benzyl bromide in substantially the same manner, as described in Step 1 of Example 
25. The product was obtained as a light yellow solid. Mass spectrum (ESI, [M+H]+) 
m/z 358. 1HNMR (300 MHz, DMSO-cfe): 6 7.94 (s. 1H). 7.55 (d, 1H, J = 9.01 Hz). 
7.42 (d. 1H. J = 8.85 Hz). 7.34 (s, 1H). 7.30-7.21 (m. 3H). 6.99 (d. 2H, J= 7.S4 Hz). 

20 5.85 (s. 2H). 4.28 (q. 2H). and 1 .28 ppm (t. 3H). 
Elemental Analysis for dsHieBrNOj: 
Calculated: C, 60.35; H, 4.50; N, 3.91. 
Found: C. 69.19; H, 4.51; N. 3.75. 

25 Step 2 

Ethyl 1 •benzyl-5-[4-(trmuoromethoxy)phenyl]-1 H-indoie-2-carboxylate 

The title compound was prepared from ethyl 5-bromo-1 -benzol Wndole-2- 
carboxylate and 4-(trifluoromethoxy)phenylboronic acid in substantially the same 
30 manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI. [M+H]*) m/z 440. 1hNMR (400 MHz. DMSO-dg): 6 8.01 (s. 
1H). 7.79 (d. 2H. J = 8.86 Hz), 7.67 (d. 1H. J = 8.85 Hz). 7.62 (dd. 1H. ^ = 8.70 and 
1.68 Hz). 7.44-7.42 (m. 2H). 7.28-7.20 (m. 3H). 7.04 (d. 2H. J = 7.94 Hz). 5.88 (s. 
2H), 4.28 (q. 2H), and 1.29 ppm (t, 3H). 
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Steps 

{1.benzy|.5.[4.(trifJucromethoxy)phenylJ.1//.}„do|.2-yO^^^^ 

The title compound was prepared from Ethyl 1-ben2yl-5-[4-(trifluoromethoxy)phenyll. 
1HHndole-2.carboxylate (Step 2 of Example 25) and lithium aluminum hydride in 
substantially the same manner, as described in Step 1 of Example 21. The product 
was Obtained as a white solid, mp: 108.109-C. Mass spectrum (ESI. [M+H]*) m/i 
398. 1HNMR (400 MHz, DMSO-dg): 6 7.82 (s. 1H). 7.76 (d. 2H. J = 8.86 Hz). 7.42- 
7.36 (m. 4H). 7,29 (d. 1H. J = 7.03 Hz). 7.27 (d. 1H. J = 7.63 Hz). 7.23-7.20 (m. 1H) 
7.06 (d. 2H. J = 7.03 Hz). 6.52 (s. 1H). 5.50 (s. 2H). 5.36 (t. 1H). and 4.60 ppm (d.' 
2H). 

Elemental Analysis for QasHwFaNOa; 
Calculated: C. 69.52; H. 4.57; N, 3.52. 
1 5 Found: C, 69.21 ; H, 4.38; N. 3.40. 

Step 4 

{14ienzyl-5.[4.(trifIuoromethoxy)phenyl].l/«„do|.2.yI}methyl acetate 

20 The title compound was prepared from ethyl {1-benzyl-5-f4-(trifluoromethoxy)phenyl]- 
1H^ndole-2-yl}methanol In substantially the same manner, as described in Step 2 of 
Example 42. The product was obtained as an oil. Mass spectrum (ESI. [M+Hf) m/i 
440. IHNMR (300 MHz, DMSO-tfe): 6 7.88 (s. 1H). 7.77 (d. 2H. J. 8.87 Hz) 748- 

lo!!";'?' ^^'). 5.50 (s. 2H). 

-...-r y.,, ^, a,,u i.oy ppf,, jj^J 

Elemental Analysis for C25H20F3NO3: 
Calculated: C, 68.33; H. 4.59; N. 3.19. 
Found: C. 68.18; H. 4.70; N. 3.06. 
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Steps 

{2*I(Acetyloxy)methyq-1 •benzyl-5-[4-(trifluoromethoxy)phen^-1 H-indol-3- 
ylHoxo)acetic acid 

5 The title compound was prepared from {1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1^ 
indol'2-yi}methyl acetate and oxaiyt chloride in substantially the same manner, as 
described in Step 3 of Example 25. The product was obtained as a brown solid, mp: 

85-86°C. Mass spectrum (ESI. [M-HT) m/z 510. IhNMR (400 MHz, DMSO-de): 8 
14.40 (br s. 1H), 8.20 (s, 1H). 7.76 (d. 2H. J « 6.72 Hz). 7.72 (d. 1H. J = 8.70 Hz). 
1 0 7.63 (d. 1 H. J = 8.70 Hz), 7.48 (d, 2H, J = 8.24 Hz), 7.34-7.25(m, 3H), 7.08(d. 1 H. J = 
7.23 Hz), 5.70 (s. 2H), 5.53 (s, 2H), and 1.78 ppm (s. 3 H). 
Elemental Analysis for CzzHaFsNOe: 
Calculated: C, 63.41; H, 3.94; N. 2.74. 
Found: C, 63.02; H. 3.97; N, 2.64. 

15 

Example 44 

{1 -Benzyl-2-(hydroxymethyf)-5^4^trifluoromethoxy)phenyl]-1 H-indol-3- 
yl}(oxo)acetlc acid, potassium salt 

20 The title compound was prepared from {2-[(acetyloxy)methyl]-1-benzyl-5-I4- 
(tnfluoromethoxy)phenyl]-1/^indol-3-yl}(oxo)acetic acid (Step 5 of Example 43) and 
aqueous potassium hydroxide in substantially the same manner, as described in 
Example 42. The product was obtained as a white solid, mp: 280-282'C. Mass 

spectmm (ESI. [M-HT) m/:?468. ^HNMR (400 MHz, DMSO-dg): 5 8.51 (s. 1H). 7.72 
25 (d. 2H, J = 8.70 Hz). 7.52 (d, 1H, J = 8.55 Hz), 7.47-7.43 (m, 3H), 7.31-28 (m. 2H). 

7.23 (d, 1H, J - 7.18 Hz). 7.15 (d, 2H. J = 7.18 Hz). 5.75 (t. 1H), 5.62 (s. 2H). and 

4.81 ppm (d. 2H. J = 6.72 Hz). 

Elemental Analysis for CzsHisFaNOg* 1.0 K • 1.0 H2O: 

Calculated: C. 57.14; H. 3.64; N, 2.67. 
30 Found: C, 57.05; H, 3.42; N, Z55. 
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Example 45 

[5H3-Chlorophenyl).1^yclopentyl-1Wndol-3-yljK)xo-acetlcacicl 
Stepi 

5K3-Chiorophenyl)indole 

A stirred slurry of 4.23g (40 mmol) NajCOa. 1.84 g (9.4 mmol) 5-bromoindole. 1.88 g 
(10 mmol) 3-chlorophenylboronic add. and 0.29 g (0.25 mmol) Pd(PPh3)4 in 50 mL 
1 :1 EtOH-water was heated to reflux for 2.5 hours. The reaction mixture was allowed 
to cool and was then poured into 400 mL water and extracted with EtOAc. The 
organic layer was separated, dried over MgSO*. and concentrated to afford 2.15 g 
crude 5-(3-chlorophenyl)indole as a tan solid. 

Step 2 

1-Benzenesulfonyl-5-(3-chlorophenyl)-1H-indoie 

To a stirred slurry of 0.61 g (12.7 mmol), 50% dispersion of NaH in mineral oil. in 36 

mL anhydrous THF was added 2.15 g crude 5-(3-chlorophenyl)indole (Step 1 of 

Example 45). The solution was allowed to stir at room temperature 15 min upon 

which time 1.2 mL (9.4 mmol) phenylsulfonyl chloride was added dropwise. The 

solution was allowed to stir at room temperature overnight and was poured into water 

and extracted with EtOAc. The organic phase was dried over MgS04 and 

concentrated. The crude product was chromatographed on SiOz using 10-25% 

EtOAc-Hex to afford 1.46 g 1-ben2enesulfonyl-5-(3-chlorophenyl)-1H-indole as a tan 
solid. 

Steps 

5-(3-Chlorophenyi)>1 •eyelopentyl-1 fMndoie 

A 5 mL conical glass microwave reaction vessel with stir bar. sealed with a septum 
and swept with nitrogen, was charged with a solution of 0.08 g (0.22 mmol) 1- 
(ben2enesulfonyl-5-(3-chlorophenyl)-lH.indole in 1.2 mL anhydrous toluene. 32 »iL 
(0.33 mmol) cydopentanol was added with stirring, followed by 0.3 mL 1.0M solution 
of KOf-Bu In THF. The septum was removed and the vial was sealed with a cap. The 
reaction vessel was heated to 150«»C for 350 seconds in a microwave reactor 
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(Personal Chemistry Inc.. Mllford. IWA) and allowed to cool to room temperature. An 
aliquot removed for LC analysis indicated that the reaction was complete. The crude 
reaction mixture was taken up In 10 mL of brine and extracted with EtOAc. The 
organic phase was filtered through an 8 mL aqueous/organic separation column 
5 (Alltech Associates. Inc.. Deerfield. IL) and was concentrated. The residue was 
purified by RP-HPLC (see Note 1 below) to give 11.2 mg 5-(3^lorophenyl)-1- 
cydopentyl-l/y-indole as an oil. 

Step 4 

10 [5-(3-Chlorophenyl)-lK:yclopentyMH.mdo|.3-yl].oxo^cetic acid 

The product from Step 3 of Example 45 was dissolved in 0.5 ml anhydrous THF and 
50 ^L (C0Ci)2 was added. The solution was mixed at room temperature overnight 
with orijital shaking. An aliquot removed for LC analysis indicated that the reaction 
15 was complete. The solution was added to 1 mL aqueous NaHCOa and the vial was 
capped and shaken. 0.1 mL 2N HCI was added and the vial was again capped and 
shaken. The reaction was concentrated to dryness under vacuum. The residue was 
purified by RP-HPLC (see Note 1 below) to give 6.4 mg of tiie titie compound as an 
oil. 

20 LCMS Data (see Note 2 below): 
Molecular ion and retention time: 
366 (iy4.H); 2.98 min. 

Note 1: Semi-preparative RP-HPLC conditions: 

25 Gllson Semi-Preparative HPLC system with Unipoint Software 

Column: Phenomenex CI 8 Luna 21.6 mm x 60 mm. 5 ^M; Solvent A: Water (0.02% 
TFA buffer): Solvent B: Acetonitrile (0.02 % TFA buffer); Solvent Gradient: Time 0: 
5% B; 2.5 min: 5% B; 7 min: 95% B; Hold 95% B 5 min. 
Flow Rate: 22.5 mL/min 

30 The product peak was collected based on UV absorption and concentrated. 

Note 2: Analytical LCMS conditions: 

Hewlett Packard 1 100 MSD vyith ChemStetion Software 
Column: YMC ODS-AM 2.0 mm x 50 mm 5 ^ column at 50 "C 
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Solvent A: Water (0.02% formic add buffer) 

Solvent B: Acetonltrile (0.02 % fomilc add txrffer) 

Gradient Time 0: 5% B; 0.3 min: 5% B; 3.0 min: 95% B; Hold 95% B 2 min. 

Flow rate 1.0 mUmin 

5 Detection: 254 nm DAD; API-ES Scanning Mode Negative 150-700; Fragmentor 70 
mV. 

Following the procedure descrit)ed in Steps 1-4 of Example 45, and using 5- 
bromoindole, 3-chlorophenyl boronic add, 4-methoxyphenylboronlc acid. 4-trifluoro- 
10 methylphenjrtboronic add, or 3-trifluorophenylboronic add, and cydopentanol, 
cydohexylmethanol, cydobutylmethanol. 3-methylcydopentanol, or cydopentyl- 
propanol, compounds of Examples 46-59 were prepared: 

Example 46 

1 5 [5-(3-chlorophenyi)-1-(eyelobutyimethyl)-1 H-lndol-3-yll(oxo)acetlc acid 
(LCMS^ Data: Molecular ion and retention time): 366 (M-H); 3.02 min 

Example 47 

[5-(3-chlorophenyl)-1 -(3-methylcyclopropyl)-1 H-indol-3-yl](oxo)acetlc acid 
20 (LCMS^ Data: Molecular Ion and retention time): 380 (M-H); 3. 1 5 min 

Example 48 

[5-(3-chlorophenyl)-1-(cyclohexylmethyl)-1H-indol-3-yl](oxo)acetic acid 

(LCMS^ Data: Molecular ion and retention time): 394 (M-H); 3.37 min 

25 

Example 49 

[5-(44rifluoromethyiphenyl)-1 -(cyclopentyl)-l H-lndol-3-yI](oxo)acetic acid 
(LCMS* Data: Molecular ion and retention time): 400 (M-H); 3.06 min 

30 Example 50 

[5-(4-trifluoromethylphenyl).1-(cyclobutylmethyl).1H-indol-3-yl](oxo)acetic acid 

(LCMS* Data: Molecular Ion and retention time): 400 (M-H); 3.10 min 
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Example 51 

[M44i1fluoromethylphenyl)-1^3^ethyieyelopentyl)-1H-indoi-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular Ion and retentiO!^time): 414 (M-H); 3.22 min 

5 

Example 52 

[5-(4-trifluoromethylphenyl)-1-(cyclohexylmethyf)-1H-indol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ton and retention time): 428 (M-H); 3.36 min 

10 

Example 53 

[5-(4-trifluoromethylphenyl)-1-(cyclopentylpropyi)-1H-lndol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 442 (M-H); 3.53 min 
Example 54 

[5^3-trifluoromettiylphenyO-1-(cyelopentyl)>1 H>indol-3-yl](oxo)acetic acid 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.08 min 

20 Example 55 

[5-(3-trifluoromethyiphenyl)-1-(cyclobutylmethyi)-1H-indol-3-yl](oxo)aceticacid 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.08 min 

Example 56 

25 [5^34rifluorometliylphenyl)-1-(3-metiiyicyclopentyl)-1H-indol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 414 (M-H); 3.22 min 
Example 57 

30 [5-(3-trifluoroniethylplienyO-1-(cyclohexylmethyl)-1 H-indoi-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 428 (M-H); 3.35 min 
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Example 58 

[5-{3-trmuoroinethylphenyI)-1-{cyclopentylpropyl)-1H-lndol-3.yl](oxo)acetlc 
acid 

(LCMS^ Data: Molecular Ion and retention time): 442 (M-H); 3.51 min 

5 

Compound of Example 58 was resynthesized on a larger scale and purified by 
preparative HPLC to give a yellow solid: NMR (d^-DMSO. 400 MHz) 5 0.95-1.20 
(m. 5H). 1.50-1.71 (M, 5H), 1.78-1.90 (m, 1H). 4.22 (d, J= 6.9 Hz. 2H). 7.43 (d. J= 6 
Hz, 1H). 7.52 (t. J= 7.9 Hz. 1H), 7.65 (d, ^ 8.36. 2H). 7.70 (s. 1H). 7.79 (d. J= 8.6 
10 Hz, 1 H), 8.43 (s. 1 H). 8.50 (s. 1 H). Mass spectrum: (ESI. [M+H]+): m/z 396 

Example 59 

[5-(4-methoxyphenyl)-1-(cyclohexyimethyl)-1H-indol-3-yq(oxo)aceticacld 

(LCMS^ Data: Molecular Ion and retention time): 390 (M-H); 2.88 min. 

15 

Example 60 

1 -Methyl*6-(4-trifluoromethyl-phenyO-1 H-lndole-3-carboxylic acid 

To a solution of 1-methyl-6-(4-trifluoromethyl-phenyl)-1H-indole (0.483g. 1.75 ramol) 
20 in dry THF (10 mL) at -78°C was added n-butyllithium (0.84mL, 2.1 mmol). The 
reaction mixture was stirred under nitrogen at -78°C for 30 minutes then at -50 to 
-40''C for 30 minutes. It reaction temperature was cooled to -78''C and crushed dry 
ice (3.5g. 80 mmol) was added. The reaction mixture was stin-ed overnight at room 
temperature. It was then concentrated and partitioned in 2N hydrochloric add and 
25 ethyl acetate. The organic phase was washed with water and brine, dried over 
anhydrous magnesium sulfate and evaporated to dryness. The residue was purified 
by flash chromatography using 10-50% ethyl aceate in hexane as an eluant The title 
compound was obtained as a yellow solid (0.108g. 19%). mp: 237-239"C (dec). 
Mass spectmm (-APCI, [M-H]") m/z 318. ^HNMR (400 MHz, DMSO-de): 512.8-13.2 
30 (br s. 1H). 8.0 (d. 2H, J=8.1 Hz). 7.95 (s. 1H), 7.75-7.85 (m, 3H). 7.5 (dd. IN. J=8.3 
and 1.5 Hz). 7.25 (s. 1H). and 4.10 ppm (s, 3H). 
Elemental Analysis for C17H12F3NO2: 
Calculated: C. 63.95; H, 3.79; N. 4.39. 
Found: C. 63.86; H, 3.55; N, 4.34. 
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Example 61 

&K4-tert-Biityl-phenyl)-lHnethyl-1 H-indole-3-carboxylic acid 

5 6-(4-tert-Butyl-phenyl)-1-n»thyl-1H-indote-3-cart)oxylic acid was prepared from 6-(4- 
tert-butyl-phenyl)-1-methyHH-lndote (0.541g, 2.05 mmol), n-butyllithium (0.98 mL. 
2.5 mmol), crushed dry ice (3g, 70 mmol) in dry THF (10 mL) according to the 
procedure described in Example 60. Purification by flash chromatography using 10- 
50% ethyl acetate in hexane and 100% ethyl acetate as eluants afforded the title 

10 compound as a light yellow solid (0.0675g, 10.7%). mp: 236-238'C (dec). Mass 
spectrum (-APCI, [M-H]-) m/z 306. ^HNMR (400 MHz, DMSO-de): 6 12.8-13.0 (br s. 
1H). 7.8 (s. 1H). 7.65-7.7 (m. 3H). 7.45-7.5 (m. 2H). 7.4 (dd. 1H. J=8.3 Hz and 1.6 
Hz). 7.2 (d. 1H. J=Q.75 Hz). 4.05 (s. 3H) and 1.35 ppm (s. 9H). 
Elemental Analysis for C2BH21NO2: 

15 Calculated: C. 78.15; H, 6.89; N. 4.56. 
Found: C. 77.82; H. 6.89; N, 4.42. 

Example 62 

1 -Benzyl-5-(3-chloro-4-fluoro-phenyl)-1 H-indole-3-carboxylic acid 

20 

1-Benzyl-5-(3-chloro-4-fluoro-phenyl)-1H-indole-3-carbo)^ic add was prepared from 
1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-indole (17.99g. 53.6 mmol), n-butyllithium 
(26 mL, 65 mmol). crushed dry ice (20g, 450 mmol) in dry THF (180 mL) according to 
the procedure described in Example 60. Purification by HPLC using 85% acetonitrile 

25 in water as the mobile phase afFonded the title compound as a light pinl< solid (6.51g, 
32%). mp: 189-194'C. Mass spectrum (+APCI. IM+H1+) 380. ""HNMR (400 MHz, 
DMSO-cf«): 8 13.5-13.8 (br s. 1H), 8.05 (dd. 1H. J=6.5 Hz and 2.6 Hz). 8.0 (dd. 1H. 
Jae.l Hz and 2.4 Hz ). 7.9 (d. 1H. J=1.5 Hz), 7.5-7.55 (m. 2H). 7.4 (dd, 1H. J=8.5 Hz 
and 2.0 Hz). 7.3-7.35 (m. 2H). 7.2-7.25 (m. 3H), 6.55 (dd. 1H. J=3.2 Hz and 0.75 Hz) 

30 and 5.45 ppm (s. 2H). 

Elemental Analysis for C22H1SCIFNO2: 
Calculated: C. 69.57; H, 3.98; N. 3.69. 
Found: C. 69.87; H. 3.83; N. 3.69. 
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Example 63 

. [1-Methyi-5-(44rifluoromethyl-phenylHH-indoi-3-yq.acetic acid 
5 Step 1 

(5-Bromo-1H-indol-3-ylm6thyl)<iimethyl<imine 

To a mixture of 40% aqueous dimethylamine (5.95g, 52.8 mmol). 37% aqueous 
formaldehyde (4.21 g, 51.9 mmol) and acetic acid (7 mL) was added 5-bromo-1H- 

10 Indole (9.79g, 49.9 mmol). The reaction mixture was stin-ed for 21 hours at room 
temperature and poured into a 2.5 N sodium hydroxide/ice mixture (200 mL). This 
was extracted with ethyl acetate, washed with water and brine, dried over 
magnesium sulfate and evaporated to dryness. It was dried at BO'C for 30 minutes to 
yield (5-bromo-1H-indol-3-ylmethyl)-dimethyl-amine (11. 2g) as a brown solid: mp 

15 160-162''C. iHNMR (200 MHz, DMSO-d,): 5 11.1 (br s. 1H). 7.75 (s, 1H). 7.15-7.35 
(m, 3H). and 3.5 ppm (s. 2H). 

Step 2 

(5-Bromo-1H-indol-3-yl)-acetonitrile 

20 

To an ice cooled suspension of (5-bromo-1H-indol-3-ylmethyl)^imethyl-amlne 
(11 .2g, 44.1 mmol) In benzene (145 mL) wasd added iodomethane (8.2 mL, 130 
mmol). The reaction mixture was stined ovemight at room temperaturea and 
concentrated. The residue was dissolved in THF (210 mL). TrimethylsiiyI cyanide 

25 (11.7 mL, 87.7 mmol) and tetrabutylammonium fluoride (140 mL, 140 mmol of a 1.0 
M solution In THF) were added. After stirring for 2.5 hours, at room temperature, 
water (12 mL) was added. The mixture was partially concentrated. The residue was 
partitioned In ethyl acetate and water. The organic phase was washed with water 
and brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 

30 Purification by flash chromatography using 15-35% ethyl acetate In hexane as an 
eluant afforded (5-bronK>-1H-lndol-3-yl)-acetonltrile (5.30g. 51%) as a mauve solid, 
mp lOS-IOe'C. IhNMR (300 MHz. DMSO-ds): 511.35 (s. 1H), 7.8 (d. 1H, J=2.2 Hz). 
7.35-7.45 (m, 2H). 7.2-7.3 (m, 1H). and 4.0 ppm (s. 2H). 
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Steps 

[5-(4-Tiifluoromethyl-phenyl)-1 H-indol-3-yq-acetonitriie 

5-bromo-1H-lndol-3-yl)-acetonitrile (1.94g, 8.25 mmol) was coupled to 4- trifluoro- 
5 methylphenylboronic acid (2.04g, 10.7 mmol). using [1.1'-bls(dipheny!phosphino)- 
ferTDceneJdichioropalladium (II) complex with dichloromethane (1:1) (0.331 g, 0.405 
mmol). and potassium carbonate (2.30 g, 16.6 mmol), in dioxane (83 mL) and water 
(8.3 mL), according to the procedure described in Step 1 of Example 11. Purication 
by HPLC using 40% (6% MTBE in methylene chloride) in hexane as the mobile 
10 phase yielded the title compound as a white solid (0.872g, 35%). 1 HNMR (300 MHz, 
DMSO-de): 5 11.3 (s. 1H). 8.0 (s. 1H), 7.9 (d, 2H, J=8.8 Hz). 7.8 (d. 2H. J=8.8 Hz). 
7.55 (s, 2H). 7.45 (s, 1H). and 4.1 ppm (s, 2H). 

Step 4 

1 5 [1-Methyl-5K4-trifluoromethyi-phenyl)-1 Hnndol-S-yq-acetonltrile 

[1-l\^ethyl-5-(4-trifluoromethyl-phenyl)-1H-indol-3-yl]-acetonitrile was prepared from 
[5-(4-trifiuoromethyl-phenyl)-1H-indol-3-yll-acetonitrile (0.377g, 1.26 mmol). sodium 
hydride (0.1 17g, 2.93 mmol of a 60% dispersion on mineral oil), iodomethane ( 0.17 
20 mL. 2.8 mmol) and THF (10 mL) according to the procedure described in Step 2 of 
Example 1. Purification by flash chromatography using 5-15% ethyl acetate in 
hexane as an eluant affored the title compound as a yellow semi-solid (0.237g, 60%). 
IhnMR (300 MHz, DMSO-de): S 8.0 (s. 1H), 7.9 (d, 2H, J=7.7 Hz). 7,8 (d. 2H. J=7.7 
Hz). 7.6 (s. 2H). 7.45 (s. 1H) 4.15 (s, 2H) and 3.8 ppm (s, 3H). 

25 

Steps 

[1 -Methyl-5-(4-ti1fluoromethyl-phenyl)-1 H-indol-3-yl]-acetic acid 

The ntixture of [1-methyl-5-(4-trffluoromethyl-phenyl)-1H-indol-3-yl]-acetonitrile 
30 (0.230g, 0.732 mmol), potassium hydroxide (2.16g. 38.5 mmol), methanol (5 mL) and 
water (5 mL) was heated at refluxed for 24 hours. The reaction mixture was cooled 
to room temperature and concentrated. Water was added and the mixture was 
acidified with 2N hydrochloric add. The mixture was extracted with ethyl acetate, 
washed with water arKi brine, dried over anhydrous magnesium sulfote and 
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evaporated to dryness. Purification of the residue by HPLC using 4% methanol in 
methylene chloride as the mot)ile phase afforded the title compound as a light brown 
solid (0.0598 g. 25%). mp leT-iee'C. Mass spectrum (+APCI. [M+H]*) m/z 334. 
IHNMR (400 MHz, DMSCM,): 5 12.1-12.4 (br s. 1H). 7.9 (d. 3H. J=7.8 Hz). 7.8 (d. 
5 2H. J=8.1 Hz). 7.55 (d. 2H. J=1 .2 Hz). 7.3 (s. 1H). 3.8 (s. 3H) and 3.7 ppm (s. 2H). 
Elemental Analysis for C18H14F3NO2: 
Calculated: C. 64.86; H. 4.23; N, 4.20. 
Found: C. 64.88; H, 4.17; N. 4.03. 

10 Example 64 

2-[1.I4.(fert.Butyl)ben2yl].5H3Hnethylphenyl).1Wndo|.3^l].aceticacid 

Hydrazine monohydrate (0.56 mL. 11.75 mmol) was added to a stirring solution of 
2-[1-[4.(teAf-Butyl)benzyO-5-(34nethylphenyl)-1H-indol-3-yl].2-oxoacetic acid (1.0 g. 
2.35 mmol) In 2-methoxyethanol (10 mL). After the mixture was heated to 60-C.* 
Sodium methoxide (1.34 g. 23.5 mmol) was added portionwise to the mixture. The 
reaction mixture was then slowly heated to ISOX, and concentrated. The mixture 
was kept stirring at 150'C for 1 hour. The reaction mixture was cooled and poured 
onto ice water (100 mL). The aquoues mixture was extracted with methylene 
chloride and acidified with concentrated hydrocloric acid at O'C. The organic extracts 
were washed with water and brine. Evaporation of the solvent and purification by 
flash column chromatography (5% methanol in methylene chloride) afforded an 
orange solid (0.452 g). m.p. 91-92X. Mass spectrum [+ESI, (M+H)+] m/z 412. 1h 
NMR (400 MHz, DMSO-cfg) 6 12.00 (br s, 1H), 7.75 (s. 1H). 7.51 (d. 1H. J = 8.55 
Hz). 7.45 (s. 1H). 7.42-7.37 (m. 3H). 7.32-7.29 (m. 3H). 7.15 (d. 2H. J= 8J25 Hz) 
7.19 (d. 1H. J = 7.48 Hz). 5.34 (s. 2H). 3.70 (s. 2H). 2.37 (s. 3H). and 1.22 ppm (s.' 
9H). 

Elemental Analysis for C28H27N03 0.1 H2O 
Calculated: C. 81.36; H. 7.12; N. 3.39. 
30 Found; C. 81.15; H. 6.76; N. 3.52. 



15 



20 



25 
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Example 65 

{1.(4-Methylben2yl).5^4Ktrlfluoromethoxy)phenyll-1HHndo|.3.yl}aceticacld 

The title compound was prepared from {1-(4.methylbenzyl).5-[4.(trifIuoromethoxy) 
5 phenyl].1H.indol-3-ylKoxo)acetlc add. hydrazine monohydrate and sodium 
methoxide according to the procedure described in Example 64. The product was 
obtained as a brown solid, mp: 62-63X. Mass spectrum (-ESI. [M-H]-) m/z 438. 
1HNMR (400 MHz, DMSO-dg): 5 7.79 (s. 1H). 7.75 (d. 2H. J = 8.70 Hz). 7.50 (d. 1H. 
J = 8.56 Hz). 7.42-7.39 (m. 4H), 7.12 (d. 2H. J = 8.55 Hz). 7.1 1 (d. 2H. J = 8.55 Hz). 
10 5.34 (s. 2H). and 2.23 ppm (s. 3H). 
Elemental Analysis for C25H20F3NO3: 
Calculated: C, 68.33: H, 4.59; N, 3.19. 
Found: C. 68.00; H. 4.59; N. 3.40. 
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Ciafms: 

1 . A compound of formula (I): 

OH 

R3 X 




5 wherein: 

X is a chemical bond, -CHr or-C(0)- ; 

Ri is selected from C,-Ce alkyl. preferably Ci-Cs alkyi, -{CH2)„-C3-Ce 
cycloalkyi wherein n is an integer from 0 to 4, pyridinyl. -CHz-pyridinyl, phenyl and 
10 benzyl, the rings of the cycloalkyi, pyridinyl, phenyl and benzyl groups being 
optionally substituted by from 1 to 3 substituents independently selected from 
halogen, C,-C4 alkyl. C1.C4 perfluoroalkyl, -0-C,-C4perfluoroalkyl, C1-C4 alkoxy, -OH, 
-NH2, and -NO2; 

15 R2 is selected from H, C-Ce alkyl. Cj-Ce cycloalkyi. -CHrCrCe cycloalkyi, C,- 

C4 perfluoroalkyl. CH2OH and CH20(CO)CH3; 

R3 is selected from H, halogen, d-Ce alkyl, C1-C4 perfluoroalkyl, Ci-Ce alkoxy, 
Cs-Cs cycloalkyi. -CHs-Cs-Ce cycloalkyi. Cg-Ce cycloalkenyl. -CHrCa-Ce cycloalkenyl, 
20 -NH2. and -NO2; 

R4 is selected from Ca-Ce cycloalkyi, -CHz-Cg-Ce cydoalkyi, Ca-Ce 
cycloalkenyl. -CH2-C3-C6 cycloalkenyl, phenyl, benzyl, benzyloxy. pyridinyl, and -CHr 
pyridinyl. with the rings of these groups being optionally substituted by from 1 to 3 
25 substituents independently selected from halogen. C1-C4 alkyl, C1-C4 perfluoroalkyl, - 
0-CrC4 perfluoroalkyl, C1-C4 alkoxy. -OH. -NH2, -NO2 and (CO)CrCe alkyl; 

or a pharmaceuticaliy acceptable salt or ester fomn thereof. 
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2. A cx)mpound of Claim 1 of the formulae: 




wherein Ri, R2, R3 and R4 are as defined in Claim 1, or a phamnaceutically 
5 acceptable salt or ester form thereof. 

3. A compound according to Claim 1 or 2 wherein Ri is selected from Ci-Cs 
alkyi, C3-C6 cycioalkyi, -(CH2)n-C3-C6 cycloalkyi wherein n is an integer from 0 to 6, 
and benzyl, the rings of the cycioalkyi and benzyl groups being optionally substituted 

10 by from 1 to 3 groups selected from halogen, C1-C4 aikyl, C1-C4 perfluoroalkyi, -O-C1- 
C4 perfluoroalkyi, C1-C4 aikoxy, -OH, -NH2, and -NO2. 

4. A compound according to any one of Claims 1 to 3 wherein Ri is selected 
from 2-ethylbutyl, 3-methylcyclopropyl, 4-fluorobenzyl. 4-methylbenzyl, 4-ferf- 

15 butylbenzyl, butyl, cydobutylnr^ethyl, cyclohexylmethyl, cyclopentyl, cyclopentylpropyl, 
ethyl, methyl and methylcyclopropyl. 

5. A compound according to any one of Claims 1 to 4 wherein R3 is selected 
from H, halogen, CrCe alkyi, C1-C4 perfluoroalkyi, Ci-Ce aikoxy, C3-C6 cycioalkyi, - 

20 CHrCrCe cycioalkyi, -NH2, and -NO2. 

6. A compound according to any one of Claims 1 to 5 wherein R4 is phenyl. 



7. A compound according to any one of Claims 1 to 6 wherein R2 is selected 
25 from CH2OH, hydrogen and CH20(CO)CH3. 

8. A compound according to any one of Claims 1 to 7 wherein R2 is hydrogen. 
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9. A compound according to any one of Claims 1 to 8 wherein R3 Is hydrogen. 

10. A compound of Claim 1 of the formulae: 




5 wherein: 

Ri is selected from C-Cs alkyl. Cg-Ce cycloalkyl. -(CHaVCa-Ce cydoalkyl 
wherein n is an integer from 0 to 6, and benz^, the rings of the cycloalkyl and benzyl 
groups being optionally substituted by from 1 to 3 groups selected from halogen. Ci- 
C4 alkyl, C1-C4 perfluoroalkyi, -0-CrC4 perfluoroalkyl. C1-C4 alkoxy. -OH. -NH2, and - 
10 NO2; 

R2 is selected from H. d-Ce alkyl. C8-C$ cyctoalkyl. -CHrCrCe cycloalkyl, Ci- 
C4 perfluoroalkyl and CH2OH and CH20(CO)CH3; 

15 R3 is selected from H, hatogen, Ci-Ce alkyl. C-C* perfluoroalkyl. Ci-Ce alkoxy, 

C3-C6 cycloalkyl. -CHj-CrCs cyctoalkyl. -NH2. and -NO2: and 

R5, Re and R7 are independently selected from H, halogen. C,-C4 alkyl, C1-C4 
perfluoroalkyl. -O-C1-C4 perfluoroalkyl. C1-C4 alkoxy. -OH, -NH2. -NO2 and -(COK^, to 
20 Ce alkyl; or a phamnaceutically acceptable salt or ester form thereof. 

11. A compound according to Claim 10 wherein R5, Rg and R7 are independently 
selected from methyl, trifluoromethyl, hatogen, trifluoromethoxy, methoxy. acetyl, teit- 
butyl and hydrogen. 

25 

12. A compound according to any one of Claims 1 1 wherein Re or R7 or both are 
hydrogen. 
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.13. A compound of ciaim 1 which is selected from the group of: 

a) {1-Methyt^4-(trffluoromethoxy)phenyQ-1H-indol-3-yl}(oxo)acetic add; 

b) {1-Methyl-6-{4.{trifluofDmethyl)phenyl]-1H-indol-3-yl}(oxo)acetic acid; 

c) {''-Ethyl-6-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetjc acid; 

d) {1-Ethyl-6-{4-(trifluoromethyl)phenylJ-1H-indol-3-yl}(oxo)acetic acid; 



and 



e) {1-Benzyl-6-[4-(trifluoromethoxy)phenyl]-1H-indol.3-yl}(oxo)acetic 
10 acid; 

or a pharmaceutically acceptat)le salt or ester form thereof. 

14. A compound of daim 1 which Is selected from the group of: 

a) {■•-Benzy|.644.(trifluoromethyl)phenyl].1H.indol-3-yl}(oxo)aceticadd; 
15 b) {H4-(te/f-Butyl)ben2yO-6.[4-(trifluoromethyi)phenyO-1H-indol-3- 

ylMoxo)acetlcadd; 

c) {H4-{tert-Butyl)benzyll-6-{4-(trifluoromethoxy)phenyl]-1 H-indol-3- 
yl}(oxo)aceticadd; 

d) {'•■Benzyl-5-I4-(trlfluoromethyl)pheny|1.1H-indol.3-yl}(oxo)acetic add; 
20 and e) {6-[4-(<ert.Butyl)phenya-1.methyHH.|ndol-3-yl}(oxo)aceticadd; 

or a phamnaceutlcally acceptable salt or ester forni thereof. 

1 5. A compound of daim 1 which is seleded firom the group of: 

a) [5-(4-Acetylphenyl)-1-benzyl-1H-indol-3-yl](oxo)acetic add; 

2^ *>) <l-Be"2y'-5-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetic 

add; 

c) {1-Ben2yl-4-[4-(trlfluoromethyl)phenyl]-1H-indol-3-yl}(oxo)acetic add; 

d) {1-Benzyl-5-[4-(tert-butyl)phenyl]-lH-indol-3-yl}(oxo)acetic add; or 

e) [1-Benzyl-5-{3-chloro-«luorophenyl)-1 H-lndol-3-yi](oxo)acetic add; 
30 or a phamiaceutlcally acceptable salt or ester fomi thereof. 
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16. A compound of claim 1 which is selected from the group o^ 

a) {1 -Ben:yl-5-[3,5-bis(trifIuoromethyl)phenyQ-1 H-indol-3-yl}(oxo)acetic 

add; 

b) {1-Ben2yl-7-[4-(trifluoromethoxy)phenyl]-1 H-lndoI-3-yl}(oxo)acetic 
5 add; 

c) I1-Benzyl-7-(3-chloro-4-fluoropheny[).1 H-indol-3-yll(oxo)acetic add; 

d) {1-(4-fert-Butyibenzyl)-5-I4-(trifluoromethoxy)phenyi]-1 H-lndol-3- 
yi}(oxo)acetic add; or 

e) {1 -Benzyl-4-[4-<trifluoromethoxy)phenyll.1 H-indol-3-yl}(oxo)acetic 
10 add; 

or a pharmaceuticaliy acceptable salt or ester form thereof. 

1 7. A compound of daim 1 which is selected from the group of: 

a) I1-Benzyl-6-(3-chlorophenyI)-1H-indol-3-yl](oxo)acetic add; 
15 b) {1-Ben2yl-5-[3-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetic 

add; 

c) (1-Benzyl-6-phenyl-1H-lndol-3-yl)(oxo)acetic add; 

d) (1 -Benzyl-S-phenyl-l H-jndol-3-yl)(oxo)acetic add ; or 

e) [1 -(4-Methylbenzyl)-5-phenyl-1 H-indol-3-yl](oxo)acetic add 
20 or a pharmaceuticaliy acceptable salt or ester form thereof. 

18. A compound of dalm 1 which is selected from the group of: 

a) {1 -{4-Methylben2yl)-5-[4-(trjfluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)- 
acetic add; 

25 b) {1-(4-Fluorobenzyl)-5-[4-(trlfluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)- 

acetic add; 

c) (1-(4-nuorobenzyl)-5-phenyl-1 H-indol-3-y|](oxo)acetic acid; 

d) [1 -Butyl-5-(4-chlorophenyl)-1 H-indol-3-yO(oxo)acetic add; or 

e) [1-Butyl-5-(3-chlorophenyl)-1H-indol-3-yl](oxo)acetic add; 
30 or a pharmaceuticaliy acceptable salt or ester form thereof. 

19. A compound of daim 1 wliich is selected from the group of: 

a) [1-Butyl-5-(3-methoxyphenyl)-1 H-indol-3-yl](oxo)acetic add; 
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b) I1-Butyl-5-(4.methoxyphenyl>l H.|ndol-3-yg(oxo)acetic add; 

c) {1-Butyl-5-[4-(trifluoromethyl)phenyl]-1 H-indol-3.yl}(oxo)acetic acid; 

d) n-(4-te/^Butylbenzyl).5-{3-methylphenyl)-1H-indol-3-yl]{oxo)acetic 
add; or 

5 e) I'>-(4-fert-Butylben2yl)-5-{3-methoxyphenyl).1H-indol-3-yl](oxo)acetic 

add 

or a pharmaceutically acceptable salt or ester form thereof. 

20, A compound of daim 1 which is selected from the group of: 

10 a) [1-(4-fe/f-Butylbenzyl)-5H4-te/f-butylphenyl).1 H.|ndol-3-yG(oxo)acetjc 

add; 

b) n-(4-fe/f-Butylbenzyl)-5-(3-dilorophenyl).1H-indol-3-yQ(oxo)acetic 
add; 

c) IH4-fe/f-Butylbenzyl)-5-(4-chlorophenyl)-1H-indol-3.ylJ(oxo)acetic 
15 add; 

d) [H4-terf-Butylbenzyl)-5-{2-methylphenyl)-1H-indol-3-yl](oxo)acetic 
add; or 

e) {1-(2-Ethylbutyl)-5-[4-{trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)- 
acetic add; 

20 or a pharmaceuUcally acceptable salt or ester fomi thereof. - 

21 . A compound of daim 1 which is selected from the group of: 

a) {2-I(Acetyloxy)methyl].H4-methylben2yl).5-[4.(trifluoromethoxy). 
phenyl]-1H-indol-3-yl}(oxo)acetic add; 

25 b) {2-(Hydroxymethyl).1.{4HTOthylben2yl)-544-(trifluoromethoxy)phenyQ- 

1 H-indol-3-yl}(oxo)acetic add; 

c) {2-[(Acetyloxy)methyl].14)en2yl-5-[4-(trlfluoromethoxy)phenyl].l«- 
indol-3-yl}(oxo)acetic add; 

d) {1-Benzyl-2-(hydroxymethyl>-5-I4-(trifluoromethoxy)phenyl]-1 H-indol- 
30 3-yl}(oxo)acetic add; or 

e) [&K3-Chlorophenyl)-1-cydopentyl-1H-lndol-3-yl]-oxo^cetic add; 
or a phamiaceutlcally acceptable salt or ester form thereof. 
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22. A compound of daim 1 which is selected from the group of: 

a) [5-(3-chlorophenyl)-1.(cydobutylmethyl)-1 H-indol-3-yl](oxo)acetic add; 

b) [5-(3-chlorophenyl)-1-(3-methyicydopropyl)-1 H.indol-3-yI](oxo)acetic 
add; 

c) [5-(3K*ilorophenyl)-1-(cydohexylmethyl)-1H-lndol-3-yl](oxo)acetic 
acid; 

d) [5-(4-trifluoromethylphenyl)-1 -(cydopentyl)-1 H-jndol-3-yl](oxo)acetlc 
add; or 

e) [5-(4-trifluoromethyiphenyl)-1.(cydobutylmethyl).1HHndol-3-yl](^^^ 
acetic add; 

or a pharmaceutically acceptable salt or ester form thereof. 

23. A compound of daim 1 which is selected from the group of: 

a) [5-(4-trifluoromethylphenyl)-1 -(3-methylcydopentyl)-1 H-indol-S- 
yl](oxo)acetlc add; 

b) [5-(4-trifluoromethylphenyl}-1-(cyciohexylmethyl).1 H-indol-S- 
yq(oxo)acetic add; 

c) [5-(4-trifluoromethylphenyl)-1-(cydopentylpropyl)-1H-indol-3- 
yl](oxo)acetic add; 

d) [5-(3-trifluoromethylphenyl)-1 -(cydopentyl)-l mndol-3-yl](oxo)acetic 
add; or 

e) [5-(3-trifluoromethylphenyl)-1-(cydobutylmethyl)-1H-indol-3- 
yq(oxo)acetic add; 

or a phamfiaceutically acceptable salt or ester form thereof. 

24. A compound of daim 1 which is selected from the group of: 

a) [5-(3-trifluoromethylphenyl)-1-(3-methylcydopentyl)-1H-indol-3-y^ 
(oxo)acetic add; 

b) [5-(3-trifluoromethylphenyl)-1-(cydohexylmethyl)-1 H.indol-3-yQ(oxo)- 
acetic add; 

c) [5-(3-trifluoromethylphenyl)-1-(cyclopentylpropyl)-1H-indol-3-yQ(^^ 
acetic add; or 
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d) I5-(4-methoxyphenyl)-1 -(cydohexylmethyl)-! H-indol-3-yl](oxo)acetic 
acid; 

or a pharmaceutically acceptable salt or ester form thereof. 

5 25. A compound of claim 1 which is selected from the group of: 

a) 1 -Methyl-6-(4-trifluoromethyl-phenyl)-1 H-indole-S-carboxylic acid; 

b) 6-(4-tert-Butyl-phenyl)-1-methyl-1 H-indole-3-carboxylic acid; 

c) 1 -Benzyl-5-(3-chioro-4-fluoro-phenyl)-1 H-indole-S-carboxylic add; 

d) [1 -Methyl-5-(4-trifluoromethyl-phenyl)-1 H-indol-S-ylJ-acetic add; 

1 0 e) 2-[1 -I4-(fert.Butyl)benzyO-5-(3-methylphenyl)-1 H-lndol-3-yQ-acetic 

acid; or 

f) {1-(4-Methylbenzyl)-5-[4-(trffluoromethoxy)phenyQ-1HHndol-3-yl}acetic 
acid; 

or a phamiaceutically acceptable salt form thereof. 

15 

26. A method for treatment of thrombosis or fibrinolytic impairment in a mammal, 
the method comprising administering to a mammal in need thereof a 
phamiaceutically effective amount of a compound of Claim 1 to 25. 

20 27. A method of Claim 26 wherein the thrombosis or fibrinolytic impairment is 
associated with formation of atherosclerotic plaques, venous and arterial thrombosis, 
myocardial ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, 
pulmonary fibrosis, cerebral thrombosis, tiiromboembolic complications of surgery or 
peripheral arterial occlusion. 

25 

28. A phannaceutical composition comprising pharmaceutically effective amount 
of a compound of Claim 1 to 25, or a pharmaceutically acceptable salt or ester form 
thereof, and a phamiaceutically acceptable exdpient or earner. 

30 29. A compound as defined in any one of Claims 1 to 25 for use as a 
medicament 
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30. Use of a cx>mpound as defined in any one of Claims 1 to 25 in the preparation 
of a medicament for treatment of thrombosis or fibrinolytic impairment in a mammal. 

31 . A process for the preparation of a compound of formula 



OH 




\ 

5 R1 

(2) 

wherein Ri, R2. R3. R4, and X are as defined In Claim 1 or a phannaceutlcally 
acceptable salt or ester thereof 

1 0 comprising hydrolysing a compound of the 

R4 — r 



wherein Y is CN, COHalogen. COORu. CONR13R14 wherein 

15 

R12 is selected from Ci to Ce alkyl. CO(Ci to Ce all<yl), benzyl optionally 
substituted with one or more groups independently selected from Ci-Ce alkyl. 
Ci-Ce alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and 
phenyl optionally substituted with one or more groups independently selected 



fomiuia 
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from C-Ce alkyi, C-Cb alkoxy. phenyl, halogen, trifluoromethyl and 
trifluoromethoxy; 

Ri3 and Ru are Independently selected from C, to Ce alkyl. C, to C, alkoxy, 
hydrogen, CO(Ci to Cg alkyl), benzyl optionally substituted with one or more 
groups independently selected from C,^ alkyl, C-Ce alkoxy, phenyl, 
halogen, trffluoromethyl and trifluoromethoxy. and phenyl optionally 
substituted with one or more groups independently selected from Ci-Ce alkyl. 
Ci-Cb alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy; 



15 



(b) converting a compound of formula (2) to a phannaceutlcally acceptable ester 
or base addition salt thereof; 



or 



(c) resolving an isomeric mixture of compounds of fomfiula (2) to isolate an 
enantiomer of a compound of fonnula (2) or a phannaceutically acceptable salt or 
20 ester thereof. 
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This international Search Report has not been established in respect of cenain claims under Article I7(2)(a) tor the foUowing reasons: 

1. Claims Nos.: 

because they relate to sut^ect matter not required to be searched by this Authority, namely: 

Although claims 26,27 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compounds. 

2. H Claims NOS.: 1, 3(part )-9(part ) , 26(part)-31 (part) 

because they relate to parts of the IntemaUonal AppBcatton that do not comply with the prescribed requirements to such 
an extent that no meaningtui Intemational Search can be carried out» specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This Internationa! Searching Authority found multiple Inventions In this intemational application, as follows: 



1 . rn As all required additional search toes were timely paid by the applicant, this Intemational Search Report covers all 

' searchatMe claims. 

2. Q Afi all searchable Claims could be searched without effort Justifying an additional fee. this Authority did not Invite payment 

Of any aoditiona) fee. 



2- I I As only some ot the required additional search fees were timely paid by the applicant this Intemational Search Reoort 

^ — » covers only those claims tor which fees were paid, specifically claims Nos.: 



restricted to the invention first mentioned In the claims; It Is covered by claims Nos.: 
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claims, relating to inventions in respect of which no intern ali SSI i 
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